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f Temperature Supervision 


A COMPLETE LINE OF TAG RECORDER - CONTROLLERS 
WITH 9”, 10” & 12” CHARTS AND MODELS FOR 
“ON-OFF’’ AND THROTTLING CONTROL! 


Today, TAG offers a complete line of modern Recorder-Controllers, using 9”, 10” 
and 12” charts to satisfy economically and with certainty every industrial require- 
ment for the measurement and control of process temperatures. 

These famous Air-operated Control Instruments embody all the exclusive, 
modern TAG features with the dependable precision which has become a 
TAG tradition. The flapper mechanism has been redesigned and is now 
available in either "ON-OFF" Control Models for most industrial needs or 
Throttling Types for service where apparatus lag is present. 

Ask for your copy of Catalog 1060-1 . . . learn about the 
exceptionally long pen travel in these Recorder-Controllers 
and TAG's ingenious, interchangeable tube system. You'll 
also see why, throughout Industry where the maintenance of 

product quality and uniformity is the watch- 

word, the TAG imprimatur is to be seen on 
Stun Th nel rds in steadily increasing num- 
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PRECISION PORTABLES 


(Electrodynamometer type accurate 
within 4% of 1%) for critical test work. 
Available for AC and DC in Volt- 
meters (single, double and triple 
range), Ammeters, Milliameters, Watt- 
meters, etc. 


ULTRA SENSITIVE INSTRUMENTS 


Double pivoted type, for measure- 
ment of minute currents in radio, 
electro chemistry, etc. Available in 
single or multi-ranges as DC Milli- 
voltmeters and Microammeters . . . 
and DC or Thermo Milliammeters, 
Ammeters and Voltmeters. 


MULTI-PURPOSE INSTRUMENTS 


Available as Volt-Ohmmeters, Volt- 
Ohm-Ammeters, and other combina- 
tions, including radio tube checking. 
Ideal for use in production assembly 
and inspection. Also available in 
pocket-size, multi-range instruments. 


ELECTRIC TACHOMETERS 


Indicators calibrated in R.P.M. or in other 
units. Widely used on pumping and con- 
veyor systems, ovens, kilns, etc. Several 
indicators can be mounted to one mag- 
neto, and mounted where desired. 


PHOTRONIC ILLUMINATION METERS 


The standard instruments for plant illumin- 
ation level tests. Also special high-sensi- 
tivity instruments for photo-metric research; 
and Photronic controllers for turning lights 
on and off at predetermined levels. 


MEAS 


Wstrumenls 


MEET EACH 
UREMENT NEED 


Whether the need arises in the field of industrial research, 
modern production or maintenance testing. 
specialized fields...it will pay you to check with 
Weston. For with a complete coverage of all the types, 
sizes, ranges and operating specifications, WESTON is in 
a position to supply an instrument exactly suited to your 
measurement need. Moreover, the fundamentals of pre- 
cision and dependability add further justification for 
making any selection “WEsToN”. Further details will be 
gladly furnished upon request. Weston Electrical Instru- 


ment Corporation, 591 Frelinghuysen Ave., Newark, N. J. 


or in other 


AC CLAMP-AMMETER 


A time-saver in maintenance work. Cur- 
rent reading obtained simply by placing 
clamping jaws around conductor. Cir- 
cuits never disturbed. 6 current ranges. 
High insulation for complete protection. 


PANEL AND SWITCHBOARD INSTRUMENTS 


Available in round, rectangular and fan 
shapes; in various sizes to meet all re- 
quirements from large switchboards to 
small control panels ...as well as for 
all “built-in” needs. 
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@ You owe it to yourself to apply the quality 


yardstick to condensers you use—especially 


if in quantities. Also, to save time, trouble, 


expense, you need the best means of checking 


condensers, inductances and radio-frequency 


circuits under conditions simulating actual 


use. Hence these two suggestions: 


@ AEROVOX Bridge is popular 
priced instrument originally in 
tended for servicemen but now 
tound in many labs. and plants 


Costs only $35.75, yet mecorpo- 
rates high-grade meter in place 


ot usual neon-lamp indicator 


Invaluable tor checking capacity, 
power factor, insula ton rests 
tance, leakage, etc. of conden- 
sers. Also checks resistances 


Because of high-grade meter and 
variable power supply, externally 
available, this bridge serves a lot 
functions beyond the usual 
bridge, such as power = supnly, 
vacuum-tube volcmeter, voltme- 
ter, millivolometer, milliammecer, 
ete 

No lab. 1s complete without a 
bridge This one ts sufficiently 
accurate for most of the work 
of condenser users 


See them... 


@ Your local AERO- 
VOX jobber can show 
you both instruments. 
Ask to see them. Ask 
for data. Or write us 


@ L-C Checker does many impor- 
tant things, yet costs only $29.50 
net. 


Most attractive feature is way it 
checks condensers right their 
circuits—without disconnecting or 
unsoldering—at operative radio tre- 
quencies. It's a real radio test— 
and a time saver. Checks tor ca- 
pacity, Opens, shorts, intermitcents. 
Also checks inductances, circuits, 
frequency resonant points, etc. 


Tremendous help in 
aligning r.f. and 1.f. 
stages; tuning traps; 
checking chokes; 
checking natural pert- 
od of antennae and 
r.f. transmission lines, 


etc. 


Truly the ‘‘miracle’’ radio test in- 
strument and indispensable regard- 
less of its low price. 


CORPORATION : 


direct 
NEW BEDFORD, MASS. 
BEER ERETEE IN CANADA: AEROVOX CANADA. Limited Hamilton. Ont. 
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FEW days ago we re-read Part One of last 

January’s issue of Instruments with a definite 
purpose: to try, after a nearly-fatal illness which 
made us “lose the page,” to grasp in full “What In- 
struments Do for American Industry.” (That was 
the January theme, vou remember, and there were 
seventeen articles—a general one by National Re 
search Project engineers, the others by authorities 
in specific fields.) We re-read with a fresh mind 
all these articles which we had edited eleven 
months ago. We achieved our purpose only partly 
—because it would take a colossal intelligence to 
grasp the entire picture in all its details and eval- 
uate all the benefits of Instrumentation in all the 
leading industries. 

Dig out your own copy and re-read it: you will 
find these “what instruments do” articles as valu- 
able as if written a week ago! 

In addition to serving as a memory-refreshing 
course, the study of these 4&8-week-old articles, 
in conjunction with recent con- 
tacts, brought out the rapid 
progress being made at the pres- 
ent time by every instrument- 


COMM EN T 


Severe In The Wind 


The Counter Reads 


ous formation of the American Society for Meas- 
urement and Control by young instrument men 
employed in various industries. When we say 
“spontaneous” we mean just that: this society 
came into being without stimulation by instrument- 
makers; and we were not aware of its existence 
until its president wrote us last July. Among other 
organized activities, the success of the Tempera- 
ture Symposium in New York Nov. 2 to 4 was 
largely due to a growing general instrument-mind- 
edness, as witness the following account: 


using industry: certain specifi- 
cally descriptive statements 


O01 4 4 


would no doubt be revised by 
their authors in the light of tre- 
mendous advance made in the 
last few months. You may con- 
firm this for yourself by re- 
reading the particular article re- 
porting what instruments do in 


service to users 


your own industry; here and 


there, where the author says 
that something is being done, you will no doubt say 
to yourself that it has been done. 

The underlying causes—inventories, legislation, 
war, etc.—are difficult to analyze. It is safe to 
assert, however, that the immediate cause is a 
keener interest in measurement and control on the 
part of executives, technicians, engineering pro- 
fessors, economists, technical societies—even gov- 
ernment officials. For example, in his article on 
the textile industry in last January’s issue, H. F. 
Perkins, of the Pacific Mills, had mentioned the 
textile schools, but who would have thought a year 
ago that Massachusetts would inaugurate a textile 
instrument ccurse? Well, here it is: 

MASSACHUSETTS DEPARTMENT OF EDUCATION 
DIVISION OF UNIVERSITY EXTENSION 

Two Massachusetts University Extension courses, “Rayon and 
Synthetic Fibers” and “Instruments for Consumer and Industrial 
Testing,” will be offered by the State Department of Education 
during the coming winter months. Both courses will be given by 
Erwin J. Saxl, Consulting Physicist and Chemist, on Tuesday eve 
nings, starting January 23, at the Massachusetts Institute of 
Technology Building 1, 77 Massachusetts Ave., Cambridge. eae 
The course on “Instruments for Consumer and Industrial Test- 
ing,’ meets at 6:30 p.m., and will offer instruction in the methods 
of determining the value of materials purchased, whether raw 
products for industry, such as wires, textiles and rubber, or con- 
sumer goods such as textile materials and finished rubber products 
It will also present the data necessary for a scientific basis of 
comparison of different products, materials, and claims, and will 
discuss methods of standardization and recording by the aid of 
testing instruments in industrial production, purchasing and_ sell- 
ing. Actual testing instruments in action will be demonstrated 

Information coneerning these courses may be obtained by writ 
ing James A. Mover, Director, Division of University Extension, 
State Education Building, Newbury and Exeter Streets, Boston 


As to scientific, engineering, and other organi- 
zations, a significant recent event is the spontane- 


and thereby registers the end of 
the twelfth year 


and control devices 
we wish a Merry Christmas and a 


HAPPY NEW YEAR 


The Symposium on Temperature, its Measurement and Cont 
in Science and Industry, held by the American Institute of Ph 
in coOperation with the National Bureau of Standard Nation 
Research Couneil and a large group of Engineerit Societi it 
New York on Nov. 2, 3 and 4th, was very sucee ful and we 
ittended, The registration was approximately 600 and included 
engineers and scientists from all over the country. The ripeo 
was held in 19 sessions including a general se ion at wh 1) 
John T. Tate, Chairman of the Institute welcomed the esemibl 
ind at which I Lyman J. Brigg Director f tl Nutior 
Bureau of Standards presided. At this general se hor 
special interest to industrial \ | nted b 
Sordahl of the S. Steel Corporation on The ‘ 
Liquid Steel in the Open Hearth Furnace” 
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As to technical societies, it is significant that the 
American Society for Metals bestowed its Sauveur 
Award this year on Stanley P. Rockwell, inventor 
of hardness testing and dilatometric instruments. 
In fact, nearly all engineering societies are expand- 
ing their activities related to instruments. For 
example, here is a brief report on the annual meet- 
ing of the A.S.M.E. last week, received just as we 
go to press: 


At the ASME Annual meeting in Philadelphia, Dec, 4-S, there 
were presented the fellowing papers of Interest to the readers of 
Instruments. 

1. “The Principles of Instrument Design” by ©. SS. Draper of 
M.I.T. and Geo. Bentley of the Waltham Watch Co., which cor 
tinues the recent paper in Jnstruments by Draper and Schl tett 
on “General Principles of Instrument Analysis ind i particu 
larly useful for the design of simple instruments of the engine 


indicator’ type 
“Automatic Control in the Proce Industries by Mason and 


ithematicnl treat 


Philbrick of The Foxboro Co., which give n 
ment of a complete controlled vstem, useful to anyone working 
in this field; and 

8 “Thermostatic Bimetals” by Eskin and Fritze which has ar 
interesting treatment of the hysteresis due to. the two-phase 
nature of invar. 

The first paper was sponsored by the Machine Design iy) 
and the others by the Committee on Industrial Instrument nd 

ity i} 


Regulators which also had an interesting report. by 


on terminology 
Ep S. SMITi Chairmar 


Committee on Industrial Instruments and Ree 

And so it goes! Let philosophers and economists 
figure out recondite primary causes. As for us, 
we see straws in the wind; and the beneficial wind 
is a growing instrument-mindedness among Amer- 
icans who work productively, think logically and 
act constructively. —M. F. BEHAR, Editor 
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Liquid or Granular Material 
Level Control Switch 


Tellevel Automatic Storage Control is 
dust-tight explosion-proof multiple-elec- 
trod mercury Witch so mounted that tip- 
ping it breal the cireuit. Dlustration shows 
>> wre 
s10P 


TELLEVEL 


recommended installation of pair of 


“Tellevels’’—-one to start conveyor feeding 
material into bin; the other to stop con- 
veyor when bin is full Stephens-Adamson 


Ufa. Co., Aurora, Jil. 


Repeat Cycle Timer 


New repeat cycle timer is designed for 
use on a-c. circuits to (a) alternately close 
and open one or two circuits continuously 
at any preset operating interval, (b) close 


or open a single circuit after any preset 
operating interval and stop, ready to repeat 
upon reclosure of a starting switch. Avail- 
ible in time ranges (different dial scales) 
from 1 min. to 12 hrs. total. Each dial is 
equipped with a frictionally-held operating 
irm adjustable to any desired operating 
eyele within dial range. Motor, ratings and 
other features are similar to those of same 
maker's Cycle Controller described in last 
month's issue page Sb Cramer, 
Inc., Centerbrook, Conn 
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In this department we strive to re- 
port each month ALL the new devices 
for measurement, inspection, testing, 
metering and automatic control—in 
the form of concise technical descrip- 
tions. 

When writing to manufacturers 
directly, please mention this depart- 
ment as your source of information. 

Or write to Information Section, 
Instruments Publishing Company. 


Audio-frequency Spectrum 
Recorder 


Announced as an “industrial stethoscope 


for the use of saecoustic engineers engaged 
in diagnosis and checking of running ma- 
chinery, new Recording Frequency Analyz- 
er ichieves frequency inalyvsis by the 


sweep method, using «a small drive motor to 
actuate the frequency dial which sweeps 
the whole range of audible frequencies 
(from 30 to 10,000 c.p.s.). With this motor 
is synchronized another motor driving a 
strip chart on which a stylus traces the 
sound level at each frequency passed, 
Sharpness of frequency selection is assured 
by crystal filters said to be “the finest 
ivailable.” Klectrical Research Products 
Ine., 195 Broadway, New York Citu. 


Test Gage 


New Laboratory Test Gage, for checking 
pressure gages, is announced. Its accuracy 
is guaranteed to within 0.25', of  seale 
range. Outer edge of dial is «a mirror, to 


prevent ivrallax error. Gage has trans- 
parent plastic cover (see Instruments, Nov. 


lsheroft 
Variwell a 


1939, page 288.) Case is Phenol 
fyrerican Gauge Div.. Manning 
Voore. Inc., Bridgeport, Conn 


Chemical Analysis Record 
Using Heyrovsky Method 


Heyrovsky Micro Polarograph is 
nounced for polarographic analysis, a ne 
analytical method based on current-volta 
curves and relying principally on the droy 
ping-mercury cathode to provide cor 
pletely polarized electrode conjuncti 
with one which is not polarizable. Applic 


tion of the dropping-mercury cathode is 
suid to have been perfected to a point that 
when employed with an adequately special- 
ized measuring system, it offers the follow- 
ing analytically significant characteristics 
(1) a completely polarized cathode; (2) a 
non-polarizable anode; (3) a high hydro- 
gen overvoltuge at the cathode; (4) a con- 
tinuously renewed cathode surface; (5) an 
automatic, continuous resolution of deposit- 
ed substance; (6) a minute cathode area, 
at which diffusion rate can be established 
as a current limit. Primary functions of 
Micro Polarograph are (1) to apply to the 
electrolytic cell at a predetermined uniform 
rate an accurately known voltage change 
and (2) to indicate and record precisely 
the current flowing through the cell at all 
stages of voltage increment. The resulting 
polarogram is two-dimensional with applied 
voltage measured along the abscissa and 
current or linear galvanometer deflection 
measured along the ordinate. When a point 
has been reached equal to the reduction 
potential of the available ion a rapid accel- 
eration of current begms which, in turn, 
leads to a deceleration ending in a_ slope 
roughly corresponding with that of the 
initial section. The characteristic form of 
that part of a polarogram which shows the 
identity and concentration of the discharg- 
ing ion is called a current step. The po- 
sition with respect to the voltage axis at 
which the sharp acceleration takes place, 
indicates the reduction potential of that ion 
under the conditions existing in the elec- 
trolyte and with respect to the mercur) 
cathode. This voltage, called the half-wave 
potential, is a characteristic constant for 
each ion, independent of the concentration 
of that ion. Under proper operating condi- 
tions, height of step is proportional to the 
existing concentration of the substance 
vielding the discharging ion. Limit for qual 
itative detection and identification in polaro 
graphic analysis is of the order of 0.91 
gamma of mass, or one hundred-millionth 
of a gram. For quantitative measurement, 
maximum convenient dilution is about 10° 
to 10-6 KE. H. Sargent & Co., 155 East 
Superior St., Chicago, Ill. 
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CONTRO 


The Mark of 
Effective Control 


Process Control for sensitive, stable 
automatic control of temperature, 
pressure, liquid level.flow and other 
factors as applied to industrial 
processes. Responds to changes 
quickly,without overtravel or hunt- 
ing. Ask for Bulletin No. 101. 


Combustion Control that is simple 
but complete for providing econom- 
ical operation 
of boilers of 
200 h. p. and 
larger. Details 
in Bulletin 
No. 102. 


Boiler Meters 


for recording 


combustion 


Recorder-Controller 


conditions and 
guiding boiler operators. Described 


in Bulletin No. 44. 


Multi-Pointer Gages for indicating 
factors such as draft. pressure, tem- 
perature and speed. 
These Gages are avail- 
able with any number 
of pointers and any 
scale combination; in 
either the oil sealed 
bell or diaphragm con- 
struction. 


Flow Meters for indi- 


cating, recording and 


integrating the flow of 
Control Drive 

steam, water, sewage, 

air, gas and other fluids. Bulletins 


No. 39 and 300. 


Recorders for pressure, temper- 
ature, drafts, liquid level and other 
factors. 


BAILEY METER 
COMPANY 


1041 Ivanhoe Rd., Cleveland, Ohio 


New 


“GB-1" voltage regulator for 
small alternators of the separately-excited 
type whose exciter field currents do not ex- 
ceed 1 amp. at maximum load on alterna- 


tor, Operation Alternator voltage is it 
posed across the regulator coil (and. seri 
voltage dropping resistor which decreas 
Voltage error due to frequeney changes) 
Current through coil acts to pull floating 
iron core upward, opening contacts. When y 
Closed, contacts short out enxciter field rheo a 
stat: when open, they allow full resistance 4 
in exciter field) circuit. Wher ilternator 
voltage is normal, contacts are in a position a 
to alternately cut exciter field rheostat into ei 
and out of the circuit, the a-c. voltage being :3 
determined by average resistance, or ratio 5 
of time contacts are closed to time they are eS 
opened. Contacts open and close 120° times 
per second. Regulator response to a given 
load change is, therefore, cyele, or 1/120 ‘ 
second. Stationary contact Is mounted on a IT’S THE 
light leaf spring, which absorbs rapid vi- 
bration of moving contact and eliminates : 
“clinging” or “bouncing.” Adjustments: of Ub e 
a-c, voltage, by an udjusting screw; of sen- oo. 
sitivity and stability, by tension screw at i 
base of stationary contact post (this ad- 
justment is extremely sensitive ).— Burling- ERE’S a laboratory instrument with 
ton Instrument Corp., Burlington, Lowa, ranges so wide it will not only ue 
take care ot today sengineering require i 
ments—but tomorrow's as well 
Sheet-gaging Micrometer _ It’s the Rider Volt Ohmyst and with 
it you can measure DC voltages in high 
“Guyer Gauger”’ is a mechanical microm- resistance photo-cell circuits, television 3 
eter for rapidly checking thickness of meta circuits. bias cells, operating voltages ay 
any point: work is held at this point long } f 
present — with surprising speed and 
accuracy. This instrument covers the ac 
tual operating voltage. No circuit load 
ing. Its input resistance of 160,000,000 a 
ohms on all ranges between 500 volts S 
and 5000 volts makes the Rider Volt ny 
Ohmyst a universal instrument — one 
that has minimized obsolescence. Get a 
full details and specifications from your . 
RCA Test Equipment Distributor — or 3 
write to the address below. g 
The Rider VoltOhmyst is Stock No. a 
163 — net price $57.50. ; 
Over 335 million RCA rad10 tube i 
have been purchased by radtw 
users... in tubes, as in Parts and 
Test Fquipment, tt pays to xo 
CA All the Way 
enough for operator to read the dial; it is Fr 
then automatically released for removal 
from machine or to next point to be meas- f 
ured, Cycle of clamping, gaging and releas- BF 
ing is oconstantly repeated. Cycle frequency ik 
is under control of operator. Standard ma- : 
chine will indicate from & to 38 gage read- 
ing per minute; others can supplied. 
Throat of machine is deep clear of a 
* measuring anvil. Dial is graduated in 0.001” , 
increments.—NStreeter-Amet Co., 4101 Rav- 


Chicago, Ill, 


ensivcood 


Automatic Voltage Regulator 


PUSH-PULL 


ELECTRONIC 
VOLTMETER- 
OHMMETER 


-05-5000 Volts DC in 9 Ranges! a 
-.01 Ohm-1000 Megohms 
in 7 Ranges! 
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Street Lighting Evaluator 


New “G-E Street Lighting Evaluator 
erves as a traveling laboratory enabling 
ifety authorities to quickly, conveniently, 
nd accurately evaluate the effectiveness of 


treet lighting systems. It comprises three 
essential parts. One, mounted on hood of 
iutomobile and extending beyond radiator, 
i i miniature strip of street, with pave- 
ment similar in tone and texture to surface 
of roadway under study. On it are typical 
obstacles. Its position above headlamps of 
approaching cars makes it possible for in- 
vestigator to proceed with an appraisal at 
iny time without waiting until traffic has 
disappeared. Part resembling a loud speaker 
ibove windshield is a glare collector which 
measures total glare from all street lamps, 
within driver's field of view, and loss of 
ision resulting therefrom. On seat 

operator’s control box provided with dials 
ind selector switches. It automatically re- 
cords on oa card the measurements of the 
three factors (brightness of pavement, Ob- 
jects, and interference with seeing caused 
by glare from the system). Only few 
moments are said to be required for opera- 
tor to compute the net visibility at a given 
location General Electric Co., Lamp Dept, 
Vela Park, Cleveland, Ohio 


Tube Tester 


New “Model 311P*%" tube tester occupies 
bench or counter space 10°x15” and is 7” 
high, overall. Controls are mounted on slop- 
ing panel, 4°,” seale is calibrated in fou 


ulti-colored ranges. Test circuits are in 
rvccord with latest RMA standards with 
watt line control and special 6H6 circuit 
to insure vecuracy, Test features include 
provision for hot’ interelement short and 
ke ikage tests checks ot eold ithods rectl- 


flers testing individual sections and ele- 
ments of multi-purpose tubs duo-diodes 
ind full-wave rectifiers full floating fila- 


nent tests with any voltage wWailable at 
any two prongs of all sockets, ete. Direct- 
eading ohmmeter (power supply self-con- 
tained) provides ranges of 0-10,000 and 
megohm, Direct-reading capacity ranges 
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Measure 
SPEED 


with split-second accuracy 


The ‘““Jagabi’’ Hand Tachoscope 
gives you the exact number of revolu- 
tions in the exact time in which they 
were made. An automatically combined 
speed counter and stop-watch, for all 
speeds up to 20,000 rpm. 

Send for Bulletin 1505-1. 


JAMES G. BIDDLE CO. 


Electrical Instruments 


1211-13 Arch Street Philadelphia, Pa. 


JULES RACINE & CO. 


20 WEST 47'* ST., NEW YORK 


are 0.001-0.4 and 0.4-16 mfd. Neon indicat 
provides condenser leakage tests. Also ava 
able (Model 311P) as a combination port 
ablé and counter unit.—Radio City Produc 
Co., 88 Park Place, New York City. 


Multiple Service Instrument 


New “Model 801" combines functions « 
a tube tester, set tester and ‘“‘multi-meter 
With its power supply, it is built into 
carrying case 12” xX 12%” xX 6%. It has 


d’Arsonval movement with “Alnico” magnet 


ind multiple seales in three colors, Accu- 
racy is 2',, voltage sensitivity 1000 ohms- 
per-volt. A-c. voltages are read on linear 
scales. All old and new tubes can be tested 
at standard RMA voltages and loads and 
with filament or heater voltages available 
up to the full line value. Line voltage is 
controllable from 103 to 135 volts and pro- 
Vision is made for “hot” interelement short 
and leakage tests, testing individual sec- 
tions of multi-purpose tubes, noise tests, 
ete. Ranges: D-c. voltmeter, 0-10/50/500/- 
1000: a-c. voltmeter, 0-10/50/500/1000;: d-e. 


milliammeter, 0-1/10/100/1000;  d-ec. am- 
meter, 0-10: ohmmeter, 0-500/5000/1 meg. 
10 megs.; db meter, —8& to + 15/15-29/29- 


19/32-55: output, same as a-c. volts. Tester 
is available in two types, for 115-v. a-c-., 
and for 220 a-c. lines.—Radio Prod- 
ucts Co., Ine., SS Park Place, New York 
City. 


Portable Drawing Table 


“Handy” portable folding drawing table 
does not shake when in use, sets almost 
tutomatically to the right drawing posi- 
tion, has peneil and instrument rack 


acoss the top, folds to 3” thick. The 20” 
26” pine drawing board is permanently at- 
tached to a hardwood sup: orting frame. 


Jugene Dietzgen Co., 2425 Sheffield Ave., 
} 


Chicago, Ill. 
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LECORDING VISCOSITY 


With Automatic Constant Speed 
Temperature Increase 


THE VISCOGRAPH 


Recording Viscosimeter, with the following 
novel features: 

I—Automatic constant speed temperature 
increase—from room temperature to 
150 

2—Constant temperature, adjustable to 
any point within the above range. 

The Viscosity is recorded continuously by 
means Of a curve. 

The VISCOGRAPH has been applied suc- 
cessfully in the testing of: 


oil Glue Artificial Silk 
Printing Ink Detrin Starch 
Latex Flour, ete. 


BRABENDER CORPORATION 


ROCHELLE PARK, N. J. 


RUBICON PORTABLE 
PRECISION POTENTIOMETER 


Available in a number of double range 
combinations, such as 1 volt and .1 volt, 


100 MV and 10 MV, also in p 


Guaranteed accuracy .1%. An 


ranges 
outstand 
ing value 

Described in Bulletin 270 which als 
describes Rubicon High Precision Type | 
Laboratory Potentiometer 

We also make galvanometers, electrome- 
ters, colorimeters, permeameters, Wheat- 
stone and Kelvin Bridges, Resistance 
standards, coil testers, acronographs, clip- 
on transformer ammeters. 


Descriptive bulletins available on request. 
RUBICON COMPANY 


Electrical Instrument Makers 


29 North 6th Street Philadelphia, Pa. 


Tube and Battery Tester 


New “Model 777" Tube and Battery Test- 
er is said to be the first tube checker pet 
mitt.maz battery tests under the correet load, 
so that if battery shows 1 on instru- 


ment seale, it will be capable of delivering 
sufficient potential to receiver when loaded 
with all of tubes. Condition of battery is 
indicated on a “good-replace scale Cur- 
rent drain on battery is also adjusted to 
conform to requirements of set. Model 77 
tester is available both in counter and port 
able types, the former having a new roller 
index system, also noise test and complete 
inter-electrode short check. Battery test and 
tube test n 
irate scales 

Corp... Frelinghuusen ; Vewark, 


isurements ire on sep- 


Weston Electrical Instrument 


Spring Checker 


Available in 10-, 50- and 250-Ib, pacity 
units, new “Model PB3 STD" is furnished 
standard with i 6” vertical height scal 
rraduated to 1/32” for indication of com- 


pressed height. Shown here equipped with a 


travel reverse-reading dial indi- 


special 1” 

cator fitted in an adjustable ram bracket 
to allow maximum range of 4”. For quan- 
tity work there is available the “Height- 
rol,” an electrical contact circuit giving a 
buzzer signal when pre-set height stylus 
makes contact. For checking small tension 
springs, a bridge may be fitted to the table 
Typical ipplications inelude checking 
springs for load at one or more compressed 
height testing fixture where load reading 
of pressure or compression is required ; test 
ing rack-and-pin’on assemblies and assemb 
lv of firing pin mechanisms are exampl 

Accuraey is said to be well within ASTM 
standards for this classification of testing 
equipment. Units are equipped with preci 
sion ball bearing throughout Height of 
machine, 19 base 8$”x14”"; weight approx 
50 Ibs Link Enoimeering « Wfg. Co., 1054 


W. Baltimore Ave., Detroit, Mich 


COCHRANE 
METERS 


save fuel 


costs for 


SLOANE- 
BLABON 


Cochrane Flow Meters at the Sloane 
Blabon Corp. of Philadelphia, hive 
fully justified thre title of “Cash 
Register of the Coal Pile.” 

Cochrane Electric Flow Meters are 
used as one means of checking th 
etliciencies of various types of coat 
ind have enabled Sloane-Blabon 
seleet a coal that has resulted in at 
innual steam cost of only 16.73 cents 


per L000 Ibs., including handling to 


the stoker hopper The two betton 


meters measure steam output tron 
two 50,000 Ibs./hr. boilers and the 
top meter measures the pressure of 
steam and pressure tempera 
ture of the feed water 

Have a Cochrane represent itive 
check for possible savings your 
plant. Write for bulletins 


COCHRANE CORP., 3120 N. 17th St., Phila., Pa. 


24-HOUR RECORD—giving ac- 
curate and dependable measurements 
so vital to efficient and economical 
operation. 


Hays Combustion Meters employ the 
Orsat principle for measurement of 
COz. Water operated —no moving 
parts—extreme accuracy coupled with 
dependable performance. 


There is a Hays Combustion Meter 
to fit every requirement—remote or 
integral mounting, indicating or re- 
cording or both. Write to 925 Eighth 
Avenue, Michigan City, Indiana, for 
free catalog. 


How 
: 
iy : 
| 
al 
i 
The JAYS CORPORATION 
asteumeats MICHIGAN CITY. INDIANA. USA 
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Ultra-low-range Ohmmeter 


New “Model 4975-S Ultra-low-range Ohm 
meter has a 3%,” Jong senle said to pive 
highl curate measurements at low values 


f resistance on two ranges, 0-6 and 6-600 


i f th nev bie 
ection of the calle, Overall aceur 
eal deflection, the 
le extending over Instrument is 
If-contained, utilizing three easily replace 
ble flashlight cell connected parallel 
to prevent frequent replicement. Change in 
«dow net itfect 
Special low-resistamer lead f No. S strand 
rubber-insulated wire have large sur 
face clip it ench end The Hickok Elec 
ial Tnstrunent Co Dupont Lie 
C'le land, Olivo 


Portable Dynamic Balancing 


Equipment 


New portable balancing equip 


ment, for use wherever rotating miasses re 

quire balancing to eliminate vibration, is 
capable of measuring amount and phase 
inch f unbalance vibration present in 
bearing pedestals of i retating machine 


running in its own or substitute bearings 
it any speed between about 600 and 5000 
The balance being made under op- 
erating conditions, changes effected by load 
ind by the foundations are included, Trial 
runs required in balancing auxiliary equip- 
ment in central stations and manufacturing 
plants are reduced to a minimum of three 
Complete equipment, packed in a single case 
with no batteries or external power source 
required, consists of a sine-wave alternator, 
1 Vibration pickup, and an instrument with 
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TETCO 
Speed Recorder 


Creates a permanent time rec- 
ord on a waxed chart. Accu- 
rately records rate of produc- 
tion, time and duration of 
stops, total quantity produced. 


The Electric Tachometer Corp. 
1358 Spring Garden Stc., Philadelphia, Pa. 


HARDNESS 
TESTING... 


done WITH NO MENTAL HAZARDS 
The SCLEROSCOPE has done it for 
the past 30 years. 


In general use 
for specitication 
purposes. Sim- 
ple, sturdy 

Comparatively 
inexpensive. 


Illustrated 
bulletins 
free. 


The Shore Instrument 
& Mfg. Co., Inc. 


9025 Van Wyck Avenue, Jamaica, N.Y. 


HIGH QUALITY, LOW PRICES 


RECORDING RECORDER 
CONTROLLER ONLY 
Model A Model AP 
Wall Type Wall Typ 
$90.00 $65.00 
Flush Type Flush Type 
$100.00 $75.00 


Send fo Send for 
Bulletin 901-4 Bulletin 900-A 


THE PARTLOW CORPORATION 


12 Campion Road, New Hartford, N. Y. 


| INTERVAL TIMERS 


| PROCESS TIMERS 


| SIGNAL TIMERS 


| TIME SWITCHES 


| FLASHERS 


Write = 


its associated circuit on which mils 
placement of the vibration are read, S 
wave alternator spindle is inserted jy 
lathe center hole in either end of roto; 
machine to be balanced; vibration pic} 
is placed against rotor bearing. Determi 
tion is made with the machine in its o 
inal condition and also with two t 
weights attached. Then, from these me 
urements, calculations are made on a fo 
sheet to determine final weights and t} 
location to be applied to correct. origir 
unbalance General Electric Co., Schene 
tadu, N ) 


Photoelectric Colorimeter 


New “Lumetron Colorimeter’” has be 
designed for greatest possible flexibility 
for obtaining results) reproducible wit} 
narrowest possible limits. Its constructi 
allows use of a great variety of samy 
holders and light filters, including mor 
chromatic filters, Applications range fro 
simple measurements of light) transmissic 


of liquids to colorimetric and turbidimetric 
chemical analysis and to abridged spectro- 
photometric determinations. Special provi- 
sions have been made for accurate measure- 
ment of extremely dark extremely 
transparent liquids, it is said. Instrument 
uses two blocking-layer photocells in a bal- 
anced circuit, operates from power line 
without constant-voltuge transformers. Line 
voltage changes do not affect readings. Foun 
standard models: (1) For general purposes, 
a self-contained unit with built-in pointe: 
galvanometer, suited for broad-band color 
filters and for 1” plane parallel sample 
holders or test tubes or microcells. (2) For 
abridged spectrophotometric analysis, equip- 
ped with an especially powerful light source 
and a highly sensitive mirror galvanometet 
to allow use of monochromatic filters which 
are inherently dark. (3) To accommodat: 
sample holders up to 6” long for accurate 
measurement of almost colorless liquids 
(4) Combining monochromatic feature and 
long sample holder. Light from a concen 
trated-filament bulb is condensed to form 
a parallel beam which passes at right 
angles through the plane parallel) sample 
holder so as to avoid errors due to differ 
ences in refraction of liquids. Holder for 
standard 2” 2” filters is so arranged that 
the same filter serves both photocells, Inten- 
sity of the lamp can be controlled; also, bs 
operating a key switch, circuit is changed 
so that intensity of light incident on cell is 
read on galvanometer:; thus it is possible 
to allow not only for changes in light out- 
put of lamp but also for light absorption of 
filter used in each case. In order to obtain 
linear response, cells are connected in a 
zero-potential circuit. To reduce influence ot 
thermal effects on photocells, models having 
powerful lamps are provided with forced- 
draft ventilation. For protection against 
overload, galvanometer is equipped with a 
protective resistor: when instrument is neat 
balance, resistor is cut out by key switch 
and full sensitivity of galvanometer is used 
for final adjustment, Another protective fea- 
ture: lamp turned off automatically when 
filter holder is removed. Special models can 
be furnished with built-in range switches to 
spread dial readings over any desired lim- 
ited transmission range.—Dr. F. Loewen- 
berg, 10 East 40th St., New York City. 
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Radio Compass for Yachts 
and Coastwise Craft 


New “50A”" radio unit is said 
give yvachtsmen operating 
stwise vessels a in- 
ument, is designed to con- 


compass 
and others 
precision navigating 
operate in 


junction with maker’s marine radio. tele- 
phones, covers frequencies between 230 and 
350 ke. which inelude U. S. Lighthouse Serv- 
ice and Civil Aeronautics Authority radio 
beacons. It consists essentially of a special- 
ly shielded loop antenna, mounted on a 
tuned r-f. amplifier, and a frequency con- 
verter. It derives all power from the radio 
telephone equipment with which it is used. 
It measures 10” wide, 715” deep, 2214” high 


including loop, and weighs approx. 17 Ibs 
-Western Electric Co., 195 RBroadivau, Neu 
York City. 
Drawing Instruments 
American-made drawing instruments de- 
veloped for straight-line production and 
ealled “Minusa’ (Ceontraction of “Made in 
U. S. Aw”) have a slender “rounded taper’ 


construction, designed to produce balance 
and maximum strength. Except for the 
hand fitting of all moving parts, Minusa in- 
struments are made by modern machine 


production methods said to improve 
operations.—Heuffel & Esse 


on hand‘ 
Hoboken, 


A practical Noise Instrument for 
Routine Production Testing ; 


in your plant 
Industrial Noise Analyzer RA-273 


Simplified controls 

® Rugged mechanical construction 
© 38 filter combinations 

® Large indicating meter 

® Feedback stabilized amplifier 

@ A. S.A. standard sound meter 


® Used with moving coil microphone 


or vibration unit 


FOR THE ENGINEER—A convenient in- 
strument for wide band frequeney 


FOR THE PLANT—Large number of fil- 
ter combinations permits segregation 
of different noises characteristic of 
specific defects in assembly. Simple 
controls adaptable to production line 
conditions. Rugged design insures 
calibration stability and reliability. 


analysis, to assist in location and cor 
rection of noise sources. Sound level 
measurementin accordance with 
A. standards. For more complete in 


formation write to the address below. 


Electrical Research Products Inc. 


SUBSIDIARY OF 


Western Electric Company ‘ 

195 BROADWAY, NEW YORK, N. Y. 


AUTOMATIC TEMPERATURE 
AND HUMIDITY CONTROL 


for Industrial Processes. and 
fir Conditioning 
sur nearest office fon 
POWERS REGULA- 
TOR CO., 2734 Greenview Ave., CHI 
CAGO—231 E. 46th St., New York 
1808 W. 8th St., ANGELES— Offices 


in 47 Cities—See your phone directory. 


Phone or write 


bulletins. THE 


LOs 


OF TEMPERATURE AND 
* HUMIDITY CONTROL & 


45 YEARS 


INS TRUM 
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Laboratory C-r Oscillographs Rawson Rheostats With Lubricate« Av. 
Recent idvances in cathode-ray oscillo- Individually fitted Brush 
be incorporated in new | Win Multimeter : 
“Type 175 for study of high- and low- ; \n entirely new line of sliding-conts 
frequency recurrent phenomena, and “Type i rheostats, for plant and laboratory appli 
tions, is said to incorporate a number 
improved features never found befors 
F 
G 
29 ranges in less space than any near H 
equivalent combination— 
size 12” x 8” x 6” 
RANGE OF MEASUREMENTS 1 
microampere t 1 ampere 
it 
Special apparatus built to order q 
RAWSON ELECTRICAL featur 
featur 
175-A" in which control circuits have been A—Slider knob. B—Lubricator pressure spring. C—Graph + 1 
iided to the saw-tooth oscillator ermit INSTRUMENT COMPANY ite lubricator. D—Resistance winding. E—Perforated S a 
4 metal housing. F—Slider bar. G—Laminated metal con- gives 
ting single-sweep control of the horizontal 110 POTTER ST. CAMBRIDGE, MASS. tact brush. H—Porcelain tube. I—End band tie. strum 
deflection. Both employ “Type 54-11-T” 5” Branch: 15 East 26th St., New York City sets ¢ 
intensifier-type tube fully deseribed in commercially-available rheostats. Graphite 
March 1939 Instruments, page 76. High- lubrication (originated by manufacturer) is ks 
grain wide-frequency-range implifiers for accomplished by a pair of graphite blocks, ments 
both horizontal and vertical axes, permit each held in the path of the brush by a ireuit 
instrument to be used directly from output separate spring. This not only eliminates lead « 
of vibration pickup units or with proper wear and gives easy action but prevents Instru 
microphone, have response uniform within fusing of sliding member to winding—a land. 
better than 10¢ from 5 to 100,000 sinusoid- trouble often caused by overloading. Each 
il eyeles per second. To facilitate study of brush has eight separate contacts, is of 
phase relationships, horizontal and vertical laminated spring-tempered phosphor bronze 
vmplifiers are identical so that any phast ground by hand and fitted to each rheostat 
delay thereby introduced is identical in both Brushes have a small and constant inter- ee 
ixes. Push-pull deflection-amplifier stages, mediate resistance; with minimal load of tat 
provide symmetric deflection of c-r. tube, each of the eight segments to assure re- erct 
obviate spot defocusing at extreme edges of tention of resiliency after heavy overload- pera 
screen, A new feedback circuit: for supply- ing. Winding is a Cu-Ni alloy with neglig- 
ing signal to grid of second tube of push- ibly small temperature coefficient of ohmic 
pull deflection stage of each amplifier is so resistance ; its form is close-wound oxidized 
irranged that pattern shifts due to short- wire, or space-wound ribbon, depending on 
time power-supply voltage fluctuations are current capacity. Porcelain tube is glazed 
balanced out and pattern remains steady inside and out. It has two longitudinal re- 
on screen, Sweep circuit provides essentially cesses, bridged by the windings, whereby 
linear horizontal deflection as a function of windings dissipate heat faster than they 
time, reads time from left to right, is con- would on a plain cylinder, and are also 
tinuously variable over a repetition rate held more tightly in position—two charac- 
from 15 to »30,000 times per second. In teristics useful in case of overloads. Slide 
175-A"’, there is also included a Sweep bar is not only extremely rigid but is pre- 
cireuit so controlled that beam remains at vented from turning by means of ceramic 
one side of screen until initiating impulse bushings. More than 100 sizes and ratings 
is received, at which time the beam makes are available in the conventional (open) 
only one complete linear sweep, 1llen B form: also more than 100 with complete 
DuMont Labs., Ine., 2 Main Ave., Passaic, protection, as illustrated, which makes it 
Vv. J 7 SMALL DRILLS . impossible for use to touch either a “‘live’ 
from .0016 up to .1969 inch diam- or a heated part.—Rexr Rheostat Co., 37 
eter, all sorts of small turned parts. West 20th St.. New York Citu. 
Small wood screws in brass, steel, 3 ; 
- etc., turned from the bar. 
> ‘ i MILLSTONES in SAPPHIRE and Cast Metal Specimen Mold 
Switch BLACK GRINDING DISCS 
New cast metal mold, used to form test 
New ‘hon-nec-tor’” mercury switch units H, 6. M, ENGEL, Inc. specimens of either non-ferrous or ferrous 
imnounced, in which mereury is caused P. O. BOX 233. SIDNEY. NEW YORK metals, is made of heat-resistant cast iron, 
; is provided with two steel handles to facili- S| 
wit 
ble, 
INSTRUMENT ENGINEER AVAILABLE urt 
Graduate chemical engineer, 2 years’ experi n ¢ 
ence as service engineer for large manufac tive 
er, 3 years’ oil refinery experience. Addi \ 
ional refinery experience includes combustion SY is 
ficiency, process safety, shift operations, and “‘ d 
boratory. Revly Box 41, Instruments Publish i 
ne Co., 1117 Wolfendale St., Pittsburgh, Pa 
sh 
tate operation. Metal poured into pouring ea 
basin forms four test specimens 14” diam. it 
* chop AL * 1” long. Two of these may be used for it 
to flow through orifice, thereby causing pre- RMIKOSTATS spectroscopic analysis and the other two = 
letermined delay. Sizes, ete., correspond to 4 broken into 1,” pieces and weighed for car- m 
IXKon-nec-tor” line; delay intervals from 0.5 Ask for Catalog No. § bon or sulphur determinations. Specimens = 
sec. to 10 sec., for cireuit-closing or -open- National Electric Controller Co. may be made ready for the laboratory in 4 
ing General Electric Co., Schenectady, 5317 Ravenswood Ave., Chicago, III. less than a minute.—Harry W. Dietert Co., et 
9330 Roselawn Ave., Detroit, Mich. 
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A. & D-c. Appliance Test- 


ing Volt-wattmeter 


“Model 145” dual-instrument teste: 
line voltage while measuring con- 
on in watts in appliances. Voltage 
rough house wires is checked by not- 


lrop in voltmeter reading when appli- 

is plugged in. Checks starting coils in 
tional h-p. single-phase motors. Watts 

indicated on two ranges—0-750 and 
00. Wattmeter has electrodynamometer 
ement and a uniform scale—an exclusive 
ture. Voltmeter range 0-300 with red line 
110 and 220, magnetic vane movement 
s practically uniform seale. Both in- 
iments have 2.5” scale length. Two 

of leads are supplied. Toggle switch 
nnects voltmeter direct to separate test 
ks. Fuse protects all volt circuits. Instru- 
nts may be continuously connected to 
uit under test. Special carrying case has 
d compartments.—The Hickok Electrical 
strument Co,, 10514 Dupont Ave., Cleve- 
d, Ohio, 


High-speed Relay 
New “M-39" relay is said to be the onl) 
tating type of relay employing a tilting 
ercury switch, designed for high-speed 
operation. Magnetic brake damps movement 


switch, making it “dend beat.” Mercury 
witch, attached to a rotating disk on arma- 
ture shaft of magnetic element, is unbrenak- 
ble. Its refractory breaker shields metal 
irts from are, retains a pool of mereury 
cap end so that there always is a posi- 
e mereury-to-mercury contact, and serves 
i “dam” over which mercury separates, 
us locating the are, which is de-ionized 
d completely shielded, Relay is furnished 
two styles: with a single mercury switch 
nd with two switches. Switches are fur- 
shed for make or break, or for make- 
eak combinations. At 115 volts a.c. each 
vitch has a breaking capacity of 15 amps 
perating coils from 6 to 25 volts a.c. or 
ce. are available and have a current con- 
Imption of approx. 5 watts. Mechanism is 
ounted on a Bakelite panel 3” high and 
i” wide. It is regularly furnished in a 
etal cabinet 6” « 6” 3”%.—The Autocall 
ompany, 36 Vack Ave., Shelby, Ohio. 


DEW POINT TESTER 


FOR HIGH PRESSURE GASES 


Bureau of Mines Type 


Simple to operate 
and accurate 
in results. 


This apparatus for the accurate 
determination of the dew point 
of gases under pressure was 
developed by the Bureau of 
Mines and is described in its 
Report of Investigations 3399. 


Manufactured and Distributed by 


THE REFINERY SUPPLY CO. 
631 E. 4th Street Tulsa, Okla. 
1309 Capitol Avenue Houston, Tex. 


Write for literature. 


FALS TROM 


STEEL 
PANELS 


FALSTROM Precisioned Steel Panels 
are specified by engineers for their 
Strength . . . Durability . . . Fine Ap- 
pearance ... for use in— 


POWER PLANTS 

OIL REFINERIES 

PUBLIC UTILITIES 
PROCESS INDUSTRIES 
COMMUNICATIONS 


Send blueprints. Write for bulletin P-12 


ALSTRO 


COMPANY oF DASSAIC N. J. 


LUMETRON 


PHOTO-ELECTRIC COLORIMETER 


FOR ALL 
COLORIMETRIC, TURBIDIMETRIC AND 
ABRIDGED SPECTROPHOTOMETRIC 
DETERMINATIONS 


True Transmission Measurements 
Reproducible Readings 
Linear Response 


HIGHLY SENSITIVE 
UNIVERSALLY APPLICABLE 


DR. F. LOEWENBERG 


10 E. 40th Street New York City 


Barrier-Layer Photocells in a great variety 
of sizes and shapes. Mounted in various 
styles of casings or unmounted 


Photo-Electric Lightmeters of highest sensi 
tivity. 


SHALLCROSS SOLID SILVER SWITCHES 


fine solid 


leakaae; 


Ideal for Thermal Couple Selector Switches. Fur- 
nished unmounted or mounted in boxes. 

Superior solid silver switches—No. 536—-single sec- 
tion and No. 537—+two section—I to I! contacts of 
silver and multi-leaf silver contactarms. 
Utilizing Ceramic switch plates with high surface 
designed to withstand high voltage or 
maintain extremely low contact resistance. Write to- 
day for complete information in Bulletin No. 500 HM. 


IS|HALLCROss MFG, COMPANY 


Electiical Measuring Inshiaments 


and Acute Resistor 
COLLINGDALE, PA. 
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but 
tion 


ures 


Hand 


Aspirated 


Psychrometer 
New “Type HA/2” is an im- 
proved model of hand aspirated 
phychrometer described in April 
1936 Instruments, page 93. Ther- 
mometers ine of 10°-110°F 
range with 1° graduations. Han- 
dle of instrument 

ind when not in use 


Oscillator-Amplifier 


imarily 


designed for geophysical work 
suitable ilso) buried-metal detec- 
weighs 20 Ibs., 


meas- 


new No, 160 


13” 6.4 


combines a v-t 


forms case 

thermom- 
eter and mechanism fold up in- 
side handle, resulting in pocket- 


size instrument, 
weight oz Julien P. Fries 
af Sons, Ine Baltimore Nt a 


Central Ave Raltinore, Mad 


Recording Thermometers 


oscillator and high-gain (adj. to LO0,000) Maker, long specializing in = mercury-in- 
unplifier, i regularly available with fac- glass industrial thermometers, has brought 
tor et audio or radio frequency, also avail- out i tine of mercury-in-steel recording 
ible (sy inl) with limited adjustable fre thermometers. Announcement, made after 
quen range “A ind I} dry batteries 

ie included and provision is made for con- 

necting external storage battery 

ial Instrument Co 1315 Half St., S. F 

Washington, D. C. 


Msi 
tion 
watt 

By 
4 ‘Cor 
Ink 


Servicing Instruments for 
Motor-starting Capacitors 


500- and 1000-Watt Resistors 


Kew line of heavy-duty vitreous-en- 
vddi- 


(illustrated) ind 1000 


lf resistors has been extended by 
of S00-watt 


\ 
units, now numbers more than. fifty 
Larger units are available also in , $ 
ib’ type with corrugated ribbon wind- 
Ohmite Ufo. Co., 4835 W. Flournoy 


tests and actual service said to have coyv- 
ered many months, states that “each work- 
ing part has been designed for maximum 


strength. The Palmer Co... 2511 Norwood 
New “Test-Mike” is a multiple-capacitor Lie Cincinnati, Norwood, Ohio. 
unit of a-c. electrolytic type, with six tog- 


gle switches which in different position com- 


binations 


rangi 


capacitor 


reache 


New 


compactness 


switches 


range 
tions 
connes 
drical 


Cornell-Dubilher Electric Corp., 
N. J Lie 


fie ld, 


INS 


Page 


1 pilot lamp for checking operation of the 
mechanisn whicl 


provice twelve capacits 


values 
Round-case Flowmeter 


Originally developed for a central power 
station where ivailable panelboard 
limited case diameter to 141.”, new round- 
case model has same internal parts as mak 


space 


i from 18.75 to 150 mfd. It includes 


cuts out the starting 

When running speed has been 

d. Cause dimensions 31.” 5” - 
“Service-Mike” gains even greater 


through elimination of case, 
ind pilot lamp: has same capacity 
is “Test-Mike” but the twelve varia- 
ire obtained through different) inter- 
tions of its four terminals. It is cylin- 
1 13/16" long. 
South Plain- 


er’s standard electric flowmeter. Illustration 
shows flow indicator; also available are re- 
cording, integrating and combination models. 

Cochrane Corp., 17th St. below Allegheny 
Philadelphia, Pa. 


diam and 3%” 
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Actuator for Micro Swit. jes 


For use in conjunction with Reg 
Metal-Clad Switches, new “Type J 
plete roller lever actuator has two 
ing holes which register with thos« 


Micro Switch. Its lever arm 


rides 
oilless bronze bearing, which rests on } 


er of switch. case-hardened rolles 


an oilless bronze bearing is mounted or 
of lever arm. Operating 
to 1 Wiero NSiwiteh Corp., 
port, Tl. 


ratio is ab 


spring Sf., J 


Small Wire-wound Resistors 


New and compact “Ohiohm”’ ceramic-ir 
sulated units, for photoel 
safety and counting devices, motor-starter 
and relays, ete., are announced, Star 


— 
i}! 


units are from 5 watts to 20 watts; vari 
resistance Values; 


resistance 


guaranteed 
+5¢o. Axial terminal wires replace usu 
projecting side-lugs. Tough 
has large radiating surface on inside 
outside. After winding, the wire, of low 1% 
sistance-temperature coefficient, is cover 
with baked-on ceramic coating which resi 
heat, moisture vibration.—The 
Carbon Co., 12508 Berea Road, Cleveland 
Ohio. 


aceura 


Resistivity Method 
Prospecting Apparatus 


For prospecting and sub-surface invest 
gation by electrical resistivity metho 
“Type LR” Earth Resistivity Apparat 
employs the Wenner four-electrode metho 


Currents are read on a 3-range = millia 
meter, potentials by a mill method. A rugs 
galvanometer is included but for extre! 
sensitivity an external galvanometer n 
be employed. All control and 
elements are mounted upon a panel whi 
serves also to shield current and potent 
circuits from each other, Apparatus ma) 
used with maker's Gish-Rooney Commut 
tor for resistivity measurements by me 
of commutated direct currents (/nsftrume? 
May 19387, page 128).—Geophusical Inst 
ment Co., 1315 Half St., S. E., Washingt 
D. C. 
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es bre-glass Flexible Resistors Testing Set for Sodium Variable Speed Timer 
y “Glasohms” make use of 6.0002” Vapor Lamps New “112K Pre m Set Variable Sy i 
fibre-glass filaments basis for Times for ind 
is of cores and braided coverings, con- : : plater res ! | et ll 
ntly are flexible and may be operated New testing set kes it easier for light timiir th t 
Ing companies to determine if apparently 
burned-out” sodium vapor lamps ar actu 
ily inoperative Lamp is merely plugged 
| 
temperatures up to 1000°F. without 
ring, Which means a 300‘, overload at 
il ratings. Braided sleeves and metal 
ule ends are colored in accordance with thie rious ste] tm functions of the cure 
R.M.A. resistance code. Pigtail or other ter- hence makes it possible to adjust work load 
minals are available, Units are self-support- so that individual operator works to zg it 
ing, suited to point-to-point wiring, avail- est efficiency. Seven standard gear ratio 
ble in two sizes: 1/16” dia. core, rated at provide seven ranges of time adjustment 
1 watt per body inch and ‘',” dia. core, 2 for each of which there are SO different 
watts. Resistance values from 14 ohm or speeds of cam revolution \djusting — the 
S less to 750 ohms per body inch. Lengths in set, which operates from 110 volts, 60 timer from one speed to another is said to 
ip to 500 feet. Among uses: applications cycles, and nermal service circuit turned on, be easily and quickly done by hand. Closed 
calling for a fixed resistance capable of If lamp operates after proper cathode pre- mercury switches, eliminating open contacts 
handling considerable wattage: also as heating period, fault lies in socket or relay ire connected to solenoid air pilot valves 
heating elements (since they may be op- Set consists of a transformer and operat- of the lock-in type so that in case of elec 
ited at glowing red heat). In use, heat- ing panel, mounted in a housing designed trical failure during a cure, the valve will 
ing element takes a permanent set in close for easy handling. Panel contains the volt- not change position. Done away with are 
contact with heated part and casing for meter terminals, a lamp socket, transformer iir pistons, over-running clutches, friction 
iximal thermal conductivity. Clarostat idjusting taps, a line switch, and a cathode drives and limit switches Taulor Instru 
Vfg. Co., 285-7 North 6th St., Brooklyn, preheating switch.—General Electric Co., ment Companies, 95 Ames St., Rochestei 
Schenectadu, N. Y. 


The 
EPPLEY STANDARD CELL 


A precision Standard of Electromotive Force 


The low temperature coefficient form of the 
International Standard of Electromotive Force 


Cat. No. 100. Standard Cell, cadmium, unsaturated, for 
In precision measurements electromotive force 
Guaranteed to be within 0.01% of certified value 
Negligible temperature coefficient. Internal resistance 


use ot 


e 


not over 500 ohms. Mounted in black bakelite case 
With Eppley Laboratory Certificate $20.00 
With Bureau of Standards Certificate 26.00 


EPLAB | 
THE EPPLEY LABORATORY, INC, 
SCIENTIFIC INSTRUMENTS 
NEWPORT, 
U.S.A 


Control YOUR LIQUID 


ASSETS 


iquibOmerter 


@ The LIQUIDOMETER remote reading gages auto 
matically indicate or record liquid levels. No pumps, 
valves or auxiliary units required to read them. Bal- 
anced hydraulic transmission system ingeniously com- 
pensates for temperature variations on communicating 
tubing. Accuracy unaffected by variations in specific 
gravity. Approved by Underwriters Laboratories and 
similar bodies for gauging hazardous liquids. Models 
are available for remote signals, automatic control of 
pumps, etc. DIRECT READING models available 


where remote reading is not required. 


THE LIAUIDOMETER CORP. 


36-27 SKILLMAN AVE. LONG ISLAND CITY, N. Y.. 
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testers, shown on this page. After twice visiting the 


Cheyenne shops, we suggest that subscribers interested in 
maintenance apply to United for permission to visit them. 
Meanwhile, through the kindness of Vice President Harold 
Crary, we are able to publish this timely article-—MFB 


EDITOR'S NOTE—Typical of the air transport industry's 
tradition-defying spirit is the novel panel mounting of 


THE FRONT-COVER PHOTOGRAPH shows the dust-proof room ; 
for the overhaul and repair of gyroscopic devices and ultra-sensitiy« 
ments such as altimeters, air speed indicators, etc., in the United A 
instrument shop, Cheyenne, Wyoming. The benches in this room » 
signed and built by United engineers to meet the needs of this pa 
type of work. On the two benches in the left foreground are moro: 
oscillating plate units designed by United personnel, whereby gyrosc 
struments can be tested in a manner simulating actual flight op: 
Several benches are equipped with special manometers for calibratir 
ous types of instruments. In the rear of the room can be seen equipme; 
tor testing manifold pressure gages, barographs, altimeters and flow 


United Air Lines’ Instrument Servicing 


By FRED HUNTER 


General Offices, United Air Lines, Chicago, Illinois 


ROM the two great 

1200-horse-power en 

gines, which had been 
idling lazily, rose a deep 
throated crescendo of irre 
sistible power as the pilot 
opened his throttles and 
sent the twelve-ton trans 
port plane flashing across 
the runway on the take-off 
of the “Continental” from 
the New York Airport. 

A few moments late! 
the huge plane had found 
its cruising level and its 
twin engines were Carry 
ing it three miles a min 
ute through the air toward 
Chicago on the first lap 
of United Air Lines’ over 
night sleeper flight to the 
Pacific Coast. 

Within the cabin. the 
passengers made them- 
selves comfortable with 
the assistance of a stew 


ardess who seemed to an 
ticipate their every want. 
Presently, the stewardess 
opened her galley in the structure has proved superior to a 
forward section of the big 
sleeper plane and _ pre- 
pared to serve a_ full- 
course hot dinner. Up in 
the control cabin the pilot 
was preparing to radio his first report to the ground, a 
report that read something like this: 

“Smith in 362. Over Allentown range station. 8000 feet. 
Above overcast, slightly broken, estimated 5000. Speed 192. 
Compass heading 270. Estimated wind 12 miles an hour 
northwest. All OK.” 

When the passengers boarded the plane in New York the 
weather had been gloomy and unpleasant, but up here, at 
8000 feet, the big plane skimmed along at the “sunshine 
level,” where it was calm and clear and smooth. Passengers 
looking out the windows toward the ground saw only the 
top of the overeast, which was the “roof,” so to speak, of 
the weather they had just left behind. 

That no landscape markings were visible was a matter 
of complete unconecern to the two pilots. For the modern 
transport pilot is an instrument pilot. He has learned to 
trust his instruments more than his senses—because_in- 
struments do not fail and, as everyone knows, the human 
element occasionally does. 

As the twelve-ton craft continued its 192-mile-an-hour 
flight westward, the pilots held their course perfectly by 
following their radio directional signals and keeping their 
eyes on the instrument panel before them. Two altimeters 
told them how high they were flying, offering visible evi- 
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On these three panels special equipment is mounted for testing tachom- 
eters, Pressure gages and vacuum gages. For this kind of work, the panel 


bench or table. Both electrical and 
mechanical tachometers can be tested. An improved type of dead-weight 
tester (partly concealed) is conveniently operated from the front of the 
center panel. It and the manometers make it possible to check accurately 
pressure-measuring and vacuum-measuring aircratt instruments of any range 


dence that they wer: 
least half a mile abov 
highest terrain in the ; 
over which they were 
ing. Their artificial | 
zon told them they \ 
flying directly in the pat 
of flight they had select 
Their inclinimeter t 
them the progress of th: 
flight in rate of ascent ; 
descent and their bar 
and-turn indicator t 
them exactly how th 
craft was flying in tern 
of turn movements. A: 
nearly a hundred othe 
struments were indicatin; 
or recording the perforn 
ance of the plane, of 
engines and of its ace 
sories, so that durit 
every second the pilots 
could tell at a glance pre 
cisely how the flight was 
proceeding. 

To be sure, there wer 
only two pilots in the cock 
pit of the big Mainline: 
slipping through the ai 
so easily and speedily, but 
actually thirty other me 
in the instrument overhau! 
and repair shop out 1 
Cheyenne, Wyoming, wert 
playing as important a part in providing the safe and sur 
operation that marks transport flying in the United States 

In air transport operation, Accuracy and Dependability 
are the twin watchwords in the rigid code of instrument 
procedure. Pilots have come to trust their instruments b« 
cause they know they are accurate and because they kno 
they will not fail. The accuracy requirements for instru 
ments in air transport operation are considerably great 
than those for most other types of flight operation. I‘ 
this reason it has been necessary for the airlines to set u 
instrument overhaul and repair shops capable of perforn 
ing the finest and most accurate work. To do this, much s)« 
cial test equipment had to be developed by the airlines 
own engineers; and instrument technicians had to be traine 
by the airlines themselves for this particular type of wo 

In many instances the accuracy required for instrumen 
equipment by airlines such as United exceeds that of t! 
manufacturer, or of the military services. For instance, t! 
altimeter calibration limit for all elevations between s* 
level and 6,000 feet is +15 feet. When it is considered tha 
the total range of these instruments is 20,000 feet, it readi 
can be understood that an accuracy of ©15 feet is an ex 


ceedingly close tolerance. 
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BELOW —Mercury reclaiming 


rOP—Special instrument 
ieveloped by United's in- 
strument shop for grading 
bearing balls used in gy- 
roscopic instruments by 
the use of quartz optical 
flats. It is set up to check 
uniformity of size and 
crueness Of sphericity—not 
for measuring diameters 
Through its steel 
balls are graded to a few 
millionths of an inch. Use 
these quartz optical 
flats enables United to as- 
sort bearing balls into ex- 
quisitely-matched sets so 
that even at 15,000 r.p.m., 
gyroscope rotors run per 
tectly true 


CENTER—One of the in- 
dividual-instrument agi- 
tated pressure chambers 
designed in United's in- 
strument shop tor testing 
barometric scales and bal- 
ance on altimeters as well 
as calibrating rate-of-climb 
indicators. This test hookup consists of a master rate-of-climb indicator and 


an agitated pressure chamber. Due to the geographic location of the shop 
the altimeter calibration is accomplished here in a manner somewhat dif- 


ferent from the usual practice near sea level: At Cheyenne, United starts at 


the 6,200-foot pressure, proceeds down to sea-level pressure and, ‘nally 


up co the upper (lowest-pressure) range 


Even some new instruments are recalibrated in the ove! 
haul and repair shop before they are placed in service! 
This is not a reflection upon the manufacturer; and is onl) 
mentioned to show how the air transport operator takes 
infinite pains to have equipment that w'll satisfy the ex- 
tremely rigid standards of performance that he has set up 
for his particular type of operation. 

Modern aviation instruments may be classified according 
to their uses: (a) navigation, (>) automatic piloting, (c) 
instrument landing, (@) automatic instrument landing, (¢) 
powerplant control and (f) ice warning.” They may also 
be divided into four principal classes: (1) pressure, (2) 
electrical, (3) magnetic and (4) gyroscopic. In these four 
main classes—not counting lesser ones—there are thirty 
different types. Because of this, United’s instrument over- 
haul and repair shop in Cheyenne represents a highly spe- 
cialized industry. Although competent to work on any in 
strument and qualified to handle any problem that comes 
into the shop, each technician soon becomes a specialist in 
a certain type of instrument and is assigned to it. 

Instrument technicians don’t grow on trees and the 
United instrument shop has found that it must train its 
own technicians. In charge of the shop is L. ID). Bean, who 
has been with United since 1930. 

Foreman Bean came into the Cheyenne instrument sho} 
from the watchmaker’s bench. Because they have acquired 
facility in working with small parts, watchmakers fre- 
quently make good instrument mechanics. But watchmaking 
ability is not enough to make a good instrument mechanic 
and an experiment in limiting new apprentices to watch- 


Instruments Do for the Air Transpor- 


*W. G. Brombacher. What 
tation Industry. Jnstruments, Vol. 12, Jan. 1939, pages 43-4¢ 


device built by United's in 
strument shop. The need ot 
pure mercury ts idily in 
creasing for barometers, man 
ometers, etc., some ot which 
ire used as shop standards 
Therefore, United frequently 
drains and refills instruments 


makers did not work out: a number of them failed to sho 


sufficient adaptability to go on into the more intricate wor! 
of aircraft instrument repair. 
Instrument technicians have to have a knowledge of 


spring strength, spring travel, linkages and 


kinematics in 


general, as well as pressure-measuring theory and equip 
ment, electricity and other technical subjects, as well as the 
ability to work with small parts, if they are to turn out 
the character of work required by the air transport lines 

The instrument overhaul and repair shop in Cheyenne is 
divided into two divisions, one charged with servicing in 
struments and the other with repair. 

Instruments, like engines, are overhauled at regular ir 
tervals. Cheyenne is the location of United’s central mai 

h 


tenance base and each of the line’s 5&8 twin-engined Main 


liners is routed into Cheyenne after each 500 hours of 
service. On these occasions, the engines are completely dis 
mounted and the airplanes stripped down. Every instrument 
aboard is removed and goes into the instrument shop for a 
complete check and overhaul and such repairs as may be 
necessary. Continued on 9? 
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New Method of Testing Accelerometer: 


By B. W. WOOLARD 


National Bureau of Standards, Washington, D. C. 


COR LEROMETERS are ordinarily calibrated by sub- 
jecting them to centripetal accelerations on a rotating 
turntable. This gives no information on the perform 

ince of the accelerometer when subjected to accelerations 
fluctuating from a minimum to a maximum in a period less 
than about 20 times the natural period of vibration of the 
sensitive element of the accelerometer. 

One way of obtaining some information on the response 
if the accelerometer under these conditions has been to sub 
ject it to an approximately simple harmonic acceleration 
obtained by a reciprocating motion. When the natural period 
if the aecelerometcr and of the imposed acceleration are 
both relatively high, the requisite apparatus is large and 
‘umbersome. Moreover, test values are not obtained for 
conditions equivalent to those met in practice, in that the 
reciprocating apparatus must be brought up to speed = so 
that the response of the accelerometer can be obtained only 
for a steady condition of oscillating accelerations. 

Another method especially suitable for relatively high 
frequencies has been developed by the National Advisory 
Committee for Aeronautics! in which the instrument, fall- 
ing freely, is stopped by a deflecting helical spring. 

A new method is deseribed by means of which single- 
component accelerometers can be subjected to practically 
simple harmonic acceleration which is either continuous or 
has a duration of a selected part cycle or number of cycles. 
The frequency and amplitude of acceleration are controllable 
within reasonably wide limits. 

The apparatus was constructed at the request and with 
the cooperation of the Bureau of Aeronautics of the Navy 
Department. 


DESCRIPTION OF APPARATUS 


The turntable apparatus is modified by the addition of a 
system of two belted pulleys, one fixed to the stationary 
base of the turntable; the other located at the rim of the 
turntable and free to rotate about its own axis. The ac- 
celerometer is mounted upon a plate connected to the rim 
pulley by means of a friction clutch. 


James A. Hootman. A\ method for the dynamic calibration of 
recelerometers. Presented before Virginian Academy of Science, 
Mian 6, 1938 


Baza 


| 


In Fig. 1, 7 is a turntable driven through shaft M by 
variable-speed motor; F’ is a fixed pulley bolted to t! 
fixed base of the turntable and concentric with the tu: 
table shaft 17; N is a shaft, parallel to shaft M, support 
by a housing rigidly attached to the rim of the turntabl 
R isa pulley and C a flat plate covered with brake lining / 
rigidly attached to shaft N; A is a plate upon which t} 
accelerometer is mounted, and which is concentrie with bu 
not secured to shaft N. The friction between A and B 
adjustable by means of nut J). Pulley FP is interchangeab| 
with others having different diameters. It is driven b 
pulley F’ by means of a belt. 

Plate A is stopped from rotating about its axis by contact 
of either strip S; or Sy with stop L. Stop L ean be pulled 
out of contact with either S; or So by energizing the elec 
tro-magnet EF’ by throwing a switch on the control panel 
The necessary electric current is brought to turntable 7 by 
slip rings on shaft M. Current for operating a buzzer fo 
vibrating the accelerometer under test is conducted to the 
buzzer through slip ring P. 

It is essential that the turntable axis be vertical. Fig. 2 
shows the apparatus at the National Bureau of Standards 
Turnable T is of cast iron, three feet in diameter. Its rate 
of rotation is measured by a calibrated tachometer, and is 
controlled by a variable-speed d-c. motor and (not shown 
in the figure) a foot-operated brake. 


OPERATION 

Steady Acceleration. To subject the accelerometer to a 
constant acceleration it is held in a fixed position relative 
to the turntable. Ordinarily it is mounted in one of the 
five mounts on the turntable shown in Fig. 2, when obtain 
ing a simple calibration. When a comparison is to be made 
with the indication obtained when subjected to the simple 
harmonic acceleration it is mounted on plate A (Figs. 1 
and 3) which is held fixed relative to the turntable. 

In calibrating the accelerometer, the turntable is slowly 
brought up to the speed corresponding to a desired accelera- 
tion. The reading of the instrument may be recorded by a 
camera, operated by a solenoid, by a maximum-indicating 
pointer if the instrument is so equipped, or by the record 
obtained if the instrument is a recorder. 

The acceleration A in g-units corresponding to the speed 
of rotation » of the turntable is given by the relation 

| (1) 

in which + is the radius of rotation of the aeceleration 
sensitive element of the accelerometer and g is the accelera 
tion of gravity. If 7 is in feet, g is in feet per second 
per second, and » in revolutions per second, A is in g-units. 
The term r varies measurably with acceleration ian some in 
struments and in this case must be determined as a fune 
tion of the acceleration. 

Continuous Simple Harmonic Acceleration. To subjeet an 
accelerometer to this type of acceleration, plates A and C 

(Fig. 1) are clamped together, and stop 


L, is held back out of contact with strips 
S; and Ss». A belt connects pulleys R 


and 
Fig. 1 Diagram of Test Apparatus. T is a motor 
driven turntable; F is a stationary pulley; R is the 
rim pulley; P is a slip ring; plates C and A and 
brake lining B constitute a friction clutch adjusted 
by nut D: 8; and So are metal strips which impinge 
| on stop ©; and EF is an electromagnet. BO is a ret 
| erence mark on an accelerometer, the sensitive ele- 


ment of which is indicated by AC, 
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ig. 2. Accelerometer test equipment at the National Bureau of Standards. 


is the rim pulley and A ois the plate upon which accelerometer is 
wounted. 


The instrument is mounted so that its center coincides 
vith the axis of rotation of pulley R; or if the motion of 
the acceleration-sensitive element is small relative to the 
radius of the turntable, it may be mounted with the cente: 
if gravity of the element coincident with the axis. 

As the turntable rotates, pulley R and the accelerometer 
also rotate with respect to the turntable. The acceleration 
mposed on the instrument is approximately constant in 
magnitude but varies in direction with respect to the in 
strument. A_ single-component accelerometer will be af 
fected only by the component of this acceleration in the 
direction of the sensitive axis of the instrument. The 
variation of this component of acceleration will be nearly 
sinusoidal. The successive positions of the instrument dui 
ing one revolution are shown diagrammatically in Fig. 3 
in which the dot is a reference mark for indicating the 
orientation of the instrument. Pulleys R and F' are shown 
of equal diameter. At positions (1) and (8) in Fig. 3, the 
black dot indicates that the imposed centripetal acceleration 
is at right angles to the direction in which the acceleration 
sensitive element is free to move and therefore the active 
compenent of the imposed acceleration is zero. In positions 
(2) and (4) the imposed acceleration is maximal; the im 
posed accelerations are equal but opposite in sign. At in- 
termediate positions, components of the imposed acceclera 
tion actuate the instrument. The active component of the 
acceleration varies as shown in Fig. 4. 

For equal-size pulleys it is evident that the frequency 
t of the acceleration cycle is equal to the frequency » of 
the turntable rotation. The frequency is controlled by 
varying the diameter of pulley R. In this case 


f n D,/D, (2) 


where » is the rate of rotation of the turntable, f is the 
frequency of the simple harmonic acceleration, 1), and I) 
are respectively the diameters of pulleys F’ and R (Fig. 1). 

The frequencies obtainable for two accelerations with 
four pulleys used at the National Bureau of Standards are 
given in the table below. Frequencies at other accelerations 
can be computed from equations (1) and (2). 


Acceleration Frequency per Minute 
g-units Pulley ratios, 
O.7S8 1.82 


3 13 55 71 ley 
6 61 78 100 182 
If the accelerometer is of the single-component type 
(sensitive only to that component of the acceleration of the 
instrument which is in the direction of the acceleration- 
sensitive axis, fixed in the instrument) the effective imposed 
acceleration A in g-units, 1s given approximately by 
AGT 
qd 


where r, is the radius of revolution of the center of the 


cas., « is the angle between the acceleration-sensitive axis 
of the instrument and the radius of the instrument coinci 
dent with the radius of the turntable measured as shown 
in Fig. 1, » is the rate of rotation in r.p.s. of the turntable, 
7 is the acceleration of gravity, f is the frequency of rota 
tion in r.p.s. of pulley R with respect to the turntable as 
lefined in Eq. (2), and > is the displacement of the ac 
celeration-sensitive element from the center of the instru 
ment. The displacement > is measured along the accelera 
tion-sensitive axis and is positive if the acceleration-sensi 
tive element is above the center of the instrument when the 
instrument is in the normal dial-vertical operating position 
as indicated in Fig. 1, top view, where AC represents th: 
acceleration-sensitive element and BO marks the bottom 
of the instrument when it is in the normal dial-vertieal 
position. It is a function of the indication of the instru 
ment at the moment of observation and must be computed 


or measured for each design of acecleromete) 


The last term in Kq. (3) is a correction term for the shift 
of the acecleration-sensitive element from the center of the 
instrument. It should be noted that (7 -/f) is the rotationa 
speed of the instrument about its axis with reference to the 
room, not with reference to the turntable. When the instru 
ment does not rotate with respect to the turntable, f is zero 
and the correction term is) ¢g when frequency f 
equals , the correction term is zero. For a typieal maxi 


mum-indiecating accelerometer the correction was found t 


he of the order of one or two percent 


Fig. 3 Arrangement whereby a simple harmonic acceleration is) continu 
ously imposed upon accelerometer. Reterence dot on instrument shows how 
the accelerometer rotates about its Own axis with respect to the turntable 


The effective component of the acceleration is thus varied as shown below 


TIME 


IMPOSED ACCELERATION 


Fig. 4 Resultant variation of effective component of acceleration 


The variation of imposed acceleration will be nearly 
sinusoidal provided that the accelerometer is a single-con 
onent instrument. If the displacement } of the acceleration 


sensitive element is not a linear funetion of the acceleration, 


there will be deviations from sinusoidal variation of the 
imposed acceleration. These deviations will be small since 
they appear as irregularities in the relatively small te: 
containing in Eq. (3). 

Part Cucle of Simple Harmonie Acceleration: lo subject 
a single-component accelerometer to a part evele or numbe 
of evel s of simple harmonic acceleration, the friction clutel 


Concluded on pade 
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ew Applications of Variable-reluctanc: 
Method to Aircraft Instruments 


By H. H. BRUDERLIN 


Development Engineer, Douglas Aircraft Company, Ine., Santa Monica, Calif. 


TRESS measurements in aireraft are of extreme im 

portance to safety, both as they affect design for static 

loads and as means of determining the effect of vibration 
and shock loading upon parts of the structure. Some early 
airplanes, whose strength was based upon estimated re 
quirements alone, did not fare well in service. Landing geat 
failed frequently, wings and tail surfaces were known to 
Hutter occasionally, and once in a while an engine would 
release itself from the airplane. Measurements in the field 
have been found necessary to verify design theory on each 
new model. 
fe Such investigations require considerable accuracy and 
must often be made under extremely difficult conditions. 
Stress and vibration measurements are often needed in the 


wings, engines, or tail surfaces, where the primary meas 
uring element is remote from the observers. Accurate dete! 
minations of combined static and dynamic stress may be 
required under all conditions of temperature and vibration, 
where even the order of magnitude is not known before the 
test flight is begun. The importance of transients and the 
high cost of operating an airplane impose additional limita 
tions upon the type of equipment that can be used. 

No one instrument is flexible enough in its applications 
to meet satisfactorily all the needs of the test engineer. 
Four distinet types of primary measuring devices are re 
quired, with means for simultaneous recording at a central 
point so that the records may be studied at leisure. Such 
jickups all have essentially the same mechanism, consisting 
of a spring suspending a weight from a mounting base, 
with means for measuring the movement of the weight with 
respect to the base. Choice of springs and measuring means 


fixes the characteristics of the pickups. 


é 


A Full-size illustration of accelerometer with strain gage attachment, 
latter consisting of special base plate as shown in lower photograph. Total 


weight, oz 


For determining load factor, or number of times gravit 
load, applied to a structure during landings, dives, ai 
various Maneuvers, an accelerometer is required. This is 
spring-controlled device, having a resonant frequency w: 
above its operating range, and a means for indicating t! 
displacement of the suspended mass from its normal pos 
tion. It may be made to measure both static, or steadi! 
applied gravity factors, and dynamic, or vibrational acce 
erations. The crystal vibration pickup is a common exam)! 
of electric accelerometer, although not suitable for measu: 
ing sustained load factors. 

The output of an accelerometer when used as a vibratio. 
pickup is = af“, where a is amplitude and / 
frequency. In many applications this characteristic serves 
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to over-accentuate high frequencies to an objectionable de 
gree. For general vibration work, an accelerometer is there 
fore not as suitable as a type of pickup which measures 
velocity. The output of the latter is E=K af, mak 
ing it more useful for wide range testing. Velocity pickups 
are generally constructed with a magnetic field and a gen 
erating coil, one being fixed to the base and the other to the 
suspended mass, and have a resonant frequency well below 
their measuring range. The mass, which remains “station 
ary,” serves as a fixed reference point. 

For measuring slow vibrations of small amplitude where 
much high-frequency vibration is present, or for determin 
ing the deflection of members under steady load, an instru 
ment having a response independent of frequency is indis 
pensable. This condition, C= ha is, of course, ful 
filled when we measure amplitude, or displacement, directly. 
In the first case, this is done by making the spring flexible 
enough so that the natural frequency is well below the 
operating range as in the velocity pickup; the mess remains 
stationary and its displacement with respect to the base is 
measured. In the case of sustained deflection this arrange 
ment is obviously not feasible: the base must be fixed to a 
reference point and the mass to a point at which the dis 
placement is to be measured. Such a device is commonly 
termed a strain gage or extensometer. 

Two years ago a situation arose which required a “good” 
‘leetrical accelerometer: it had to be small, light, extremel\ 
sensitive yet with wide range; it had to furnish accurate 
signals at a considerable distance; and be uninfluenced by 
extreme climatic conditions. Nothing being commercially 
available and our need being urgent, we undertook to build 
our own, 

An accelerometer is fundamentally an instrument for in 
dicating rate of change of velocity, which is ordinarily ac 
complished by measuring in some way the deflection of a 
small weight suspended on a relatively stiff spring. How 
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acceleration may change frequently (think of a ball 
ng over a series of ridges) and if the rate of reversal 
icceleration is the same as the natural frequency of the 
vht on the spring, resonance occurs and an exaggerated 
ling results. If the rate of reversal is faster than the 
iral frequency of the weight on the spring the weight 
jains stationary and we are no longer measuring ac 
ration. 
he first requirement of an accurate accelerometer, then, 
) have the resonant frequency (since any system having 
ss and elasticity has at least one resonant frequency) 
re than twice as high as any frequency at which we may 
wet acceleration to change. For our case, we chose 140 
les per second as being well out of the operating range. 
There is a definite relation between the frequency of a 
suspended weight and its deflection under any given accel 
eration. For a frequency of 140 ¢.p.s. this amounts to ap 
proximately 0.0005” per g. To measure accurately to one- 
tenth load factor obviously required higher sensitivity than 
ittainable with any method ordinarily used in stress meas 
ement. After considering possible means we settled upon 
. variable reluctance bridge as the most promising solution. 
Our experimental accelerometer and circuit are shown in 
Fig. 1. A 500-cyele carrier voltage is applied across the 
ridge, of which the coils form two legs. As the armature 
approaches one coil it is leaving the other, and the two non- 
linear outputs combined result in linear swing of the com 
mon return. This output is applied through an a-c. amplifie: 
to an indicating or recording device. Overall dimensions of 
the pickup were under 114”. The coils were bobbin wound 
1 a special core and as installed had an inductance of 1.5 
henries. The limit of sensitivity was the accuracy to which 
we could balance out the 500-cycle carrier wave in the 
bridge, which depends upon phase shift and distortion 
occurring in the coils themselves. Much later we found that 
shorted turns in the coils were responsible for difficulty 
experienced in balancing. 
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Fig. 2. Present accelerometer 


The present design (Photo “A” and Fig. 2) has been re- 
vised for greater sensitivity, range, and reliability. Coils are 
layer wound and have an installed inductance of 1.2 henries. 
Four flexure pivots are used, mass, armature and springs 
being machined from one piece of steel. With about 0.007° 
clearance to coil core, sensitivity using present single-tube 
amplifiers is better than 0.05 g. and range is > 15 yg. Fluid 
damping has been added in a novel manner by filling a 
small clearance between the moving mass and the fixed case 
with a thick viscous material having an excellent tempera- 
ture-viscosity characteristic. With approximately 0.7 of 
critical damping, the output of the instrument is practically 
linear up to + 10 load factors at frequencies as high as 90 
c.p.s., making it quite useful as a pickup for low-frequency 
vibration as well as for measuring sustained accelerations. 
Sensitivity may be varied merely by adjustment of the 
amplifier gain. The bridge is always operated at such a 
point that peaks will not cause it to approach a balance 


too closely. 


The variable reluctance principle has for a number of 
years been used successfully in sensitive strain gages. The 
new accelerometer was designed in such a way that all that 
Ss necessary to make a strain gage of it is to remove it 
from the case and insert needles at points corresponding to 
the desired gage length, holes being provided in the frame 
vith 34", 12” and 1” spacing. With present equipment it 
can easily measure to an accuracy of 30 lbs./in.* in steel. 


B'’—Complete equipment except pickups, for producing four simultaneous 
records, in the cabin of the DC-4 airplane. The main instrument (with 
symmetrical control panel) is a combination ftour-channel amplifier with 
bridge balancing, gain, and monitoring controls. The narrow unit (at lett) 
is the four-element recorder with film drive, switch, and film speed indicator 


In the presence of vibration the strain gage is made insen 
sitive to accelerations by mounting it according to the prin 
ciples set forth in the Bureau of Standards Journal of 
Research.’ Excellent results have recently been obtained by 
operating the accelerometer bridge directly from a 110-volt 
D00- to 2000-¢.p.s. supply. The rectified output is sufficient, 
without amplification, to be read directly on an output mete! 
or to actuate a sensitive oscilloscope galvanometer. 

After these instruments had been in use for some time it 
became necessary to measure torsional vibration of an ait 
plane wing at a fairly low frequency. Acceleration measu? 
ing devices are not particularly suitable for this purpose 
because of their characteristic of favoring the high fre 
quencies and because the axis about which we were meas 
uring was so far from the wing itself that it was impossible 
to get enough differential between two pickups installed at 
different points to make certain that it was the torsional 
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Fig. 3. Torsional displacement pickup 


vibration that was being measured. We therefore devised a 
similar instrument, still using a balanced inductance bridge, 
that responded to torsional but not to linear motions. Here 
again we used flexure pivots. In this case the spring con 
stant was adjusted so that the resonant frequency of the 
armature was well below any that we desired to measure, 
giving a torsional displacement measuring device. Being 
partial to low frequencies, it was thus more suited to out 
purpose than a torsional accelerometer would have been 


A pickup of this type was also a great deal more difficult 
} y} 
to build than a torsional accelerometer would have been 
W. M. I ber tior f Strain G 
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The “catch” lay in a type of suspension having low hystere- 
sis, low spring constant, a fixed pivot point, and sufficient 
rigidity against linear forces. Beldon springs were adopted 
after several types of bearing pivots were tested and dis- 
carded. The pickup shown in Fig. 3 has a resonant frequency 
of between one and two cycles a second. Damping is pro- 
vided in the same manner as in the accelerometer. The pick- 
up measures angular vibrational deflection accurately at all 
frequencies above 200 ¢.p.m. with a range of *3° and an 
accuracy of better than one-half minute. 

Ordinarily a linear displacement pickup is out of the 
question for aircraft use, because of the high amplitudes 
encountered, Vertical low-frequency wing vibration, for ex- 
ample, may occasionally have an amplitude of more than 
6°. In order to measure this by present methods we must 
have a pickup large enough to allow a suspended mass to 
remain stationary while the case in which it is mounted 
moves the full amplitude of the wing tip. The natural fre 
quency of the mass on its mounting spring must be well 
under one cycle per second. Difficulties involved in the con 
struction and use of such a machine are obvious. 

A linear displacement pickup, having characteristics simi 
lar to those of the torsional instrument deseribed above, 
may be made by mounting side by side two torsion pickups 
that are slightly off-balance. A perfect balance wheel will 
not respond to linear forces, but if is given a small un- 
balance it will rotate when the pivot is displaced linearly. 
We may control the resonant frequency of the system by 
adjustment of the moment of inertia and restoring spring 
constant, and we may control its response to linear forces 
by the amount of unbalance we apply. By the elementary 
laws of physics the percent response of such a wheel is the 
same as the per cent unbalance: if a wheel has 5% unbal- 
ance at a given point, that point will move, with respect 
to its pivot, 5% of the linear amplitude of the pivot. Two 
of these may be connected in such a way that response to 
rotational motion will cancel out. An amplitude of 4” may 
thus be reduced mechanically to an amplitude of 0.2” and 
measured with an accuracy of 0.5% in a device whose long- 
est dimension is 3” 

When measuring vibration, it usually is most advantage 
ous to use a pickup having an output proportional to veloc 
ity rather than to displacement or acceleration. Such a 
pickup favors neither the high nor low frequencies, since 
its output is proportional to the product of amplitude and 
frequency and is thus a measure of the energy being im 
parted to, or radiating from, a vibrating body. Measurement 
of vibration velocity may be made with the torsional pickup 
described above by using direct current excitation. Velocity 
measurements are obtained with the accelerometers in two 
ways: (1) by highly damping the armature magnetically 
or hydraulically so that the moving parts are essentially 
resistance controlled,’ and (2) by integrating the output of 
the accelerometers with an electrical integrating circuit. In 
the latter case the frequency range is limited at the lower 
end by characteristics of the integrating circuit and at the 
upper end by those of the accelerometer suspension. With 
the highly damped armature, however, the frequency range 
is almost unlimited; and thus we may have a pickup incor 
porating all of the advantages of a moving-coil type with 
none of the disadvantages. 

Use of the variable reluctance principle requires a high 
frequency a-c. source of constant voltage. After some ex 
perimental work a stabilized tuning fork oscillator was 
chosen for this purpose. The fork has a freque ney of 500 
c.p.s. and is driven magnetically. Feedback is used on the 
single 38 tube employed, to provide rapid starting and con- 
stant output under varying load and power. The output of 
this oscillator is distributed to four bridge circuits by a 
special transformer having four electrostatically shielded 
secondary windings. A second self-excited relaxation oscil- 
lator is fed by a portion of the output of the 500-cycle oc 
cillator in such a way that relaxation occurs every tenth 
cycle of the latter, giving a 50-cyele sharply-peaked wave 
that is used to provide a timing trace. 

Since in the present apparatus four channels are used 
simultaneously, it was necessary to alter the original cir 
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Fig. 4. Present circuit. 
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cuit as shown in Fig. 4. One control is for amplitude 
range and the other for balance. Each pickup has its o 
input winding, controls, amplifier, and rectifier. The am, 
fier consists of one power stage and one stage of volta 
amplification which is used in conjunction with an in 
grating circuit and which is normally bridged. The pow 
amplifier, a 38 tube, operates through a transformer into 
full wave rectifier, a 6ZY5 tube, and the output of this 
filtered free of carrier wave and recorded. Efficiency of t! 
rectifier is approximately 50%, and the output impedance: 
is of the order of 600 ohms. 


Power is from 110-volt 60 cycle source. To supply this 
motor generator is used, operating from 12-volt batteri« 
which are standard equipment in present airplanes. 

With this equipment it is possible to record simultaneous]\ 
from four separate sources. Photo “B” shows such equi} 
ment in the DC-4 on a flight test. All controls are arrange: 
on one panel so that any combination of pickups, timer, o 
other type of signal may be recorded. An output meter ma 
be switched into any circuit to provide simultaneous visual 
indication while recording and to aid in balancing thé 
bridge. Sufficent power is provided by the amplifier to drive 
a string oscillograph or a crystal pen recorder. Excellent 
results have been obtained from the equipment on a numbe 
of test flights. 


A New Method of Testing Accelerometers 
Concluded from page 


is adjusted so that plate A can be held from rotating by stop 


lL, while plate is rotating. The accelerometer is mounted 
so that its pointer does not deflect under the acceleration 
while A is kept from rotating. The belt connection between 
pulleys R and F is in place. When the turntable is brought 
exactly to the speed corresponding to the desired accelera- 
tion, electromagnet EF is operated, pulling stop L out of con 


tact. Plate A then rotates with respect to the turntable. 
The rotation is stopped when plate A has revolved for the 


desired fraction of a revolution or number of revolutions by 
releasing the electromagnet to return stop L to position. 
It is obvious that by eliminating one strip S or by selec 
tive operation of the electromagnet, one or more cycles, as 
desired, of simple harmonic acceleration can be imposed 
the accelerometer. 
Control of the amplitude and frequency of the imposed 


acceleration, as well as the correction for local rotation, 


have been discussed in the previous section on ‘Continuous 
simple harmonic acceleration.” 

The speed of rotation of the turntable increases some 
what as the frictional drag of the friction clutch is removed 
by allowing plate A to rotate. The foot-operated brake pre 
viously mentioned can be set to give a compensating friction 
and then be put into operation simultaneously with the 
friction clutch. 

As the local rotation is stopped the instrument is sub 
jected to a negative acceleration by the impact which ma) 
in some instruments mask the result desired. This is mini 
mized by interposing shock-absorbing material, such as 
sponge rubber, between stop L and strips S; and Sp». If 
recorder is tested, or a photographie record of indication is 
obtained, running several cycles will separate this effect 
from the reading desired. 
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United Air Lines’ Instrument Servicing 
Concluded from page °21 


(his inspection procedure is so thorough that United en 
eers have had to design, develop and manufacture much 
the special testing equipment, either because the needed 
uipment was not available or because it would have been 
expensive to have it built specially on the outside, by 
ipanies located far from Cheyenne. 

Instrument overhaul in United’s Cheyenne shop is more 

an a matter of correcting irregularities of performance. 

1e aim is to provide a rigid inspection and testing proce- 
ire that will “head-off” possible failures or irregularities. 

The instrument shop proper in Cheyenne, of course, is a 
ist-proof room. Even so, glass covers are much in evi 

nee to cover up instrument parts which must remain in 

e open. A filtering system is employed to further reduce 
ust particles to a minimum, but every precaution is taken 
ith each individual instrument, including the glass cov 
erings. 

Instrument upkeep and repair by the airlines has reached 
uch a high point of efficiency that the report of an instru- 
ment variation has become a rare occurrence. Each trans 
port plane, for instance, is equipped with two altimeters. 
Since pilots at all times must be clearly aware of thei! 
altitude above terrain two instruments are installed in each 
ship so that they may be checked against each other and so 
that the pilots would have a spare altimeter if one by 
chance should go out. Almost invariably, because of the 
fine precision work performed in the instrument shop, these 
twin altimeters are found to coincide perfectly throughout 
their service periods. 

Like most of the other branches of air transport, the 
instrument shop never has a chance to rest on its laurels. 
New instruments and new methods and new improvements 
in old instruments and old methods constantly are being 
devised, and the instrument overhaul and repair shop has 
to keep as modern as tomorrow’s newspaper. 


Pittsburghers! 


Monday evening 


Dec. 18 


Readers in the Pittsburgh district are invited to attend 
the December meeting of the American Society for 
Measurement and Control, Monday evening the 18th 
at 7:45, at the Bureau of Mines Auditorium, 4800 
Forbes St. The scheduled topic is Oil Refining Instru 
mentation—which means discussions of interest to all 


process control men 
Chairman 
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of Gulf Research 
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INDUSTRIAL INSTRUMENT SERVICE 
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Cut INSTRUMENT LITTELFUSES 


Let us show you |} eep and provide alert protection by 
Meter fusing with LITTELF instruments, meters—auto, rad 
high voltage, aircraft. Ask for catalog 
Costs LITTELFUSE, Incorporated 4759 Ravenswood Ave.. Chicago. II! 


TRIPLETT'S complete line are 
instruments for every electrical 
measuring, indicating or control 
purpose. 

# D.C. Instruments are the D'Ar- 
sonval type with an extra light 
moving coil; time-proven magnets 
with pole pieces aligned to per 
manent precision accuracy; trussed 
metal bar bridges. 

# A.C. Instruments are the mov 
able double iron repulsion type 
with interchangeable coils. 

Dynamometer type instruments 
a new line with developments 
assuring extreme accuracy and 
ruggedness. Wattmeters, voltmeters 
or ammeters. 
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MODEL 327-A 


Model 327-A—One of Triplett’s 22 
case styles— Precision Electrical 
Measuring Instruments — Round 
Square, Fan, Twin Cases—2 3 

4”, 5”, and 7” 

x Instrument relays—standard or 
special designs for electrified con 
trol purposes 


‘Instruments for special indus 
trial applications—pyrometers, dif 
ferential relays, directiona oca 


tors, and a host of others 
A have two genuine sapphire 
jewel bearings and every refine 
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instrument building practice 


tion 3212 Harmon Avenue 


THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
Bluffton, Ohio 


IN-STRU™MENTS 


December 1939 Page 32 


+ 
OVE 
KE, 
Room, 
: ations in the results of importar a 
e of these rigid req en 
fependal nt nd P 
- > 
im. 
NS | | 3 
RE 
| 


FLAT STATIONARY OR CURVED MOVING SURFACES 


Type 2350 


Pyrocon with Type 
1627 thermo couple for 


temperatures of revolv- 
ing surtaces 


\\ 


thermo couple for plastic 


Pyrocon with Type 

2315 thermo couple 

for taking surface 

temperatures of 

molds, housings, 
platens, etc. 


Type 3140 


Pyrocon with Type 
‘or 


1631 thermo couple 


taking temperatures of 
liquids, molten soft 
metals, etc. 
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In the “Alnor” line there is a type and size Indi- 
cating Pyrometer or Distant Reading Thermometer 
suitable for every requirement. Catalog on request. 
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142 West Hubbard Street, Chicago, Illinois 


Every detail of American WET TEST METERS from 
gage glass to water line marker and chromium 


plated pointer insures not only more precise reading ... quickly... but 
insures continued accuracy of operation for many years. @ Greater 
facility of adjustment is provided. @ The metals and materials 
employed throughout afford maximum protection against corrosion. 
@ Bulletin AG3 describes the up-to-date features in detail, and gives 
complete data on capacities and applications of the various sizes. |t 
will be mailed you on request. @ These instruments are made by the 
originators and perfecters of Wet Test Meters in the United States. 
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For 4 new subscriptions, “Photo-electric and Selenium Cells” 

For 5 new subscriptions, “Fundamentals of Instrumentation” 

For 6 new subscriptions, “The Engine Indicator” 

For 7 new subscriptions, “Dielectric Phenomena in High Voltage Cables” 
For 8 new subscriptions, “Symposium on [llumination™ 

For 9 new subscriptions, “Automatic Protection of A. C. Circuits” 

For 10 new subscriptions, “Mercury Are Rectifier Practice” 

For 11 new subscriptions, “Alternating Current Wave Forms” 


For 12 new subscriptions, 


Photo-Electric and Selenium Cells. By 
T. J. Fielding. This book enables the 
practical man to grasp the fundamentals 
of the subject, while not delving too deep 
ly into theoretical considerations. 1935 
Cloth, 434 x 734 inches, 140 pages, $1.75 


Fundamentals of Instrumentation. By 
M. F. Behar. Explains for the first time 
the new science of “robot™ control. “More 
than a book—a tool.” Designed for prac 
tical men Opens the door to countless 
ideas of incalculable value. Cloth, 6 x 914 


inches. 109 pages, $2.00 
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Theory of Alternating Current Wave 
Forms. By Phillip Kemp. Probably the 
first treatment including adequate discus 
sions on non-sinusoidal wave forms. A 
standard reference. 1935. Cloth, x 
834 inches, 218 pages, $4.50 


Dielectric Phenomena in High Voltage 
Cables. By D. M. Robinson. 1936. Cloth 


514 x 815 inches, 186 pages, $5.00 


A Symposium on Illumination. By C. ] 
W. Grieveson. Made up of a number ot 


chapters, each written by a specialist. It 
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will be of assistance in the understanding 
of the theoretical and practical problems 
connected with modern lighting. 1935 
Cloth, 542 x 834 inches, 229 pages, $5.00 


Automatic Protection of A. C. Circuits. 
By G. W. Stubbings. “Material logically 
presented in lucid manner concise 
treatment of a subject heretofore requit 
ing extensive reading in diverse publica 
tions.”"—Perry A. Borden. 1935. Cloth 


516 x 834 inches, 293 pages, $5.00 


Mercury Arc Rectifier Practice. By Fred 
eric Charles Orchard. “This book 1s one 
there need be no hesitation in recommend 
ing to anyone concerned with the prac 
tical operation of rectifier plants.” wlec 
trical Times. 1936. Cloth, x 812 


inches, 235 pages, $5.00. 
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TAG INSTR 


WE WILL BE PLEASED TO SEND yoy] 
1E NEW COPIES YOU SHOULD HAVE} 


Following a precedent established last year, TAG 1 
fers, at the beginning of 1939, your selection from its | 
of new catalogs ... It costs nothing to be fully inf; 
and it will pay you to secure those new catalogs of int: :.es; 
to you and learn of the latest TAG Instrument De, 
ments. Check over the following titles and summaries ; 


CELECTRAY PYROMETERS—No. {101-I—A Photo-Electric 
Tube ... A Mirror Galvanometer . . . a Beam of Ligh? 

make TAG Pyrometers rugged industrial instruments. un- ee 
equalled in sensitivity, speed and durability. Indicators, {n. a 


set 
only 
sim 


dicating or Recording Controllers, Recorders and Resistance 
Thermometers are described in this catalog. 


INDICATING, RECORDING AND CONTROLLING TEMPERATURE you 
AND PRESSURE INSTRUMENTS—No. 1(060-I—This catalog infe 
illustrates and describes the latest Recorder and Controller acq 
models . . . styled in excellent agreement with their ad. — 


am 
vanced mechanical construction. 


NON-INDICATING TEMPERATURE AND PRESSURE CONTROL. Fs 
LERS—No. 900-I—Presenting a complete line of air, steam one 
and self-operated instruments that includes many types buy 
widely used throughout the process industries. They are com- tail 
pact, inexpensive and known for precision and reliability. fine 
MAGNETIC CLUTCH FLOW INSTRUMENTS—No. 1065-I—No a 
stuffing box to leak or bind . . . 2,500 pounds standard con- os 
struction . . . flange steel thermometer . . . corrosion proof bas 
. . . better accuracy . . . less maintenance and installation ing 
expense—are but a few of the features of the flow instru- sole 
ments found in this catalog. 1 
INDUSTRIAL AND MISCELLANEOUS THERMOMETERS—No. dey 
1125-I—With the TAG Red Reading Column and Snap . 
Case Front, these accurate sentinels safeguard temperature ve 
conditions throughout Industry. This catalog also contains a 
Hydrometers, U-Gages, Mercurial Vacuum Gages and Mer- pee 
curial Barometers. 
ETCHED STEM THERMOMETERS AND HYDROMETERS—No. ‘ 
1100-I—The Laboratory Instruments illustrated in this cata- of 
log conform to the specifications of the Bureau of Stand- kir 
ards, A.S.T.M., A.P.I. and other authorities in every detai.. = 
OIL TESTING INSTRUMENTS—No. 699-I—Whatever Petro- list 
leum Products are tested, TAG's famous Oil Testing Instru- ing 
ments are the preferred laboratory equipment. Today you of 
will find many new items listed in this catalog which meet the ty] 
exacting demands of the modern laboratory. = 
Wherever indications, records or the control of temperature no 
pressure, flow, level, time-operation or humidity are im- Me 
portant, or Oil Testing Instruments, Etched Stem Thermom- pr 
eters and Hydrometers are required in the laboratory—the * 
suitable instrument will be found in one of these new FREE 
catalogs. Use the convenient coupon below, or write us to- 
day for the copies of interest to you. a 
Tl 
BROOKLYN 11 
R. 
M 


C. J. Tagliabue Mfg. Co., Park & Nostrand Aves., Brooklyn, New York 
Gentlemen: Please send me the Catalogs I have checked. 


No. 1101-1 No. 1060-I No. 900-I No. 695 
No. 1065-1 No. 1125-I No. 1100-1 
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MEASUREMENT and CONTROL 


ONTAINING the answers to 99% 

of the inquiries which IJnstru- 
ments receives from subscribers, this 
Supplement may be likened to a 
set of phonograph records: it can 
only be “played” by a “pick-up” The 
simple “pick-up,” which will place at 
your instant command a wealth of 
information, is merely your getting 
acquainted with this Supplement by 
reading this page. Therefore, it will 
amply repay you to do so now. 

The Index Section——‘“‘who makes 
what” — is the most important. Any- 
one who wants to know where he can 
buy or secure information on a cer- 
tain product can turn to this section, 
find the product properly indexed and 
cross-indexed, and see under it the 
names of the manufacturers and sole 
representatives. The names under each 
heading are those of the firms claim- 
ing to be the manufacturers (or the 
sole representatives) of those items. 

Indexing System. Products are in- 
dexed under the main word. In cases 
where a name is ambiguous, or where 
the item is known equally well under 
two or more names, companies mak- 
ing such devices are listed under one 
subject and cross-references inserted 
under the other headings. 

Specific Terms. You never are in need 
of “a gage” but of some particular 
kind of gage. Therefore we do not list 
manufacturers under broad general 
designations. For example, we do not 
list any names under the main head- 
ing ‘‘Meters” but we give the sources 
of supply for numerous classes and 
types of meters. You will find fre- 
quency meters under “I,” liquid me- 
ters under “L,” ete. Moreover, we do 
not list any names under ‘Liquid 
Meters” alone, but we give under 
proper sub-heads the sources of sup- 
ply for whatever class and type of 
liquid meter you need. 


Trade Names. An effort has been 
made to remove all proprietary trade 
names from the Index Section. 


More Than a Directory 


Correctness of Designations. We have 
endeavored to list no firm names 
under specific main headings unless 
the instruments made by such firms 
belong there by virtue of their design 
and construction. 

For example an instrument for 
measuring Humidity (which the 
water-vapor content of air and gases) 
does not belong under Moisture which 
is a term reserved for the liquid-wate 
eontent: aad vice-versa 

Also a Colorimeter is an instrument 
for quantitatively measuring the 
chromaticity of «# specimen by deter 
mining spectral distribution of trans- 
mitted or reflected luminous energy 
and instruments called 
which cannot vield color specification 
belong under Color Compasrators, Colon 
Matchers, ete 

The same 
amples: 


“colorimeters 


applied to sub-heads. Ex 


(a) An instrument called the 
Recorder’ which does not produce a 
permanent graphie record on a chart 
or tape or film, is not a recorde? it 


CONTENTS 

1. Index to Instruments and Ap- 
paratus. In this section, products are 
listed alphabetically. Under each 
heading appear the names of the 
manufacturers of this equipment 
(and of the sole representatives of 
such manufacturers). Pages 2-53. 


2. Directory of Laboratory Supply 
Houses. Under the heading “Appa- 
ratus, Laboratory,” on page 4, are 
listed companies specializing in lab- 
oratory supplies, equipment, instru- 
ments and apparatus. 

3. Directory of Manufacturers and 
sole representatives, with complete 
addresses. Pages 54-58. 

4. Instrument’s Book Shelf. Pages 
59-60. 


may possibly be a iximum-re te 
ne or other type different from. the 
ordinary ndicating type 

(b) An instrument enlled the Inte 
vrating oO! Totalizing 
may be nothing but runt 
belonging under the ub-head ( int 


Completeness. More than 1000 manu 
facturers were canvassed by The In 
struments Publishing Company in the 
last four months. Those that did not 
fill in our first questionnaire after one 
month received a second one. Again, 
a third questionnaire was sent to non 
responders at the end of the second 
month. In the last few weeks we even 
sent representatives to call on manu 
facturers, urging them to check every 
listed item they made. Therefore, the 
omission of any manufacturer’s name 
under any heading is due to the neg- 
ligence of someone in his own organi 
zation. 

Every effort has been made to re 
strict the names in the Index Section 
to (1) the actual manufacturers and 
(2) the sole authorized sales agencies 
of manufacturers who do not or can 
not conveniently sell directly to you. 
On the other hand, whenever you de 
sire to order at one time a variety of 
equipment, made by numerous firms, 
you may find it most convenient to get 
in touch with a recognized, competent 
“laboratory supply house.” These 
houses are listed under “Apparatus, 
Laboratory,” on page 4. 


This lh 
dex contains the answers to only 99% 


Instruments’ Further Service. 


of your inquiries. If you cannot find 
the product or the nam« 
don’t hesitate to communicate with 
the Information Section, Instruments 
Publishing Co., 1117 Wolfendale St., 
Pittsburgh, and every effort will be 
furnish the informatio? 


you want, 


made to 

promptly. 
Suggestions. We shall appreciate sug 

gestions regarding: 

1. Headings not at present found in 
this Index which should be there, 


to 


Firms listed erroneously, and 


3. Other inaccuracies which may have 
crept in despite all precautions 
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ABRASION MACHINES AMMETERS. Milliamm 
See Testers, Abrasior 
ABSOLUTE PRESSURE 
INDICATORS See Hick 
Gages, Absolute Pres ( 4 Q) 
sure Norton lect 
Ir n Appa 
ACCELEROMETERS Radio City Prod 
Rawson Elec. Inst. | 
! ‘ ACIDIMETERS ACOUSTIMETERS (See ALARMS. Carbon Monoxide AMMETERS, Milliammeters RCA ainniitanturing 
Brush Development Co Eimer & Amend Sound Level Meters) Mine Safety Appliances Cont’a Roller-Smith Co 
Commercial Eng. Labs Jiensz ‘ AEROGRAPHS ALARMS, Combustible Gas Burton-R ‘ ‘ 
Cramer & Co., Inc Rubicon Co J ly Mine Safety App. Co Car In ‘ Supreme Inst. ¢ 
j tuehfe Clough-Breng! Tagliab 
Prior Tagliabue Mfg. Co Friez & Sons Yarnell Waring ¢ Engethard, Chas Welch Mfg. ¢ 
Thwing-Albert Inst. Co Uehling Instrument Co Ksterline- An ( Westinghouse Elec. & Vf 
AIR ANALYSIS APPA- ALARMS, Hydrogen Sul- Etna Elec. Worl Weston Elec. Inst. ( 
RATUS (See Gas Ana- phide , General El ( Wheelco Inst. Co 
lyzers, Air) Southwestern Ele¢ 
AIRCRAFT NAVIGATION- ALARMS, SMOKE (See 
AL INSTRUMENTS Smoke Density Indica- 
American Askania Cory tors) 
Asher Han 
(see survevinn POCKET PORTABLES 
General Elec. ¢ Instruments) 
iurle \ 
PRECISION AIRCRAFT INSTRUMENTS ALKALIMETERS 
Hickok Elec. Inst. Co 
Jaeger Watch Co ce Glass Ine 
Kolisman Inst. Co Central Sclentific Co 
ACCELEROMETERS Machlett & Son 
Pioneer Instrument Co Isher Sclentite 
General Elec. Co 
AIR SPEED INDICATORS Hellige, Inc 
Kimble Glass Co 
United Cinephone Corp 
ALTIMETERS Weston Elec. Inst. Corp paar 
Carl Zeiss, Ine tuehfel Co 
CLIMB INDICATORS Sehultheis Corp 
AIRCRA-FT POWER Glass Co 
COMPASSES PLANT INSTRUMENTS Tagliabue Mfg. Co. 
bowser & Co 
ALTIMETERS (See Barom- 
ELECTRIC TACHOMETERS Cambridge Inst. 
Hays Corp. 
FUEL QUANTITY GAGES Jaeger Watch Co ALTIMETER TESTERS 
Kenyon Instrument Co Amthor Test. Inst. Co. 
FUEL PRESSURE GAGES Kollsman Inst. Co. Fuess, Ine 
Pioneer Instrument Co Kenyon Instrument Co 
ICE WARNING INDICATORS Thwing-Albert Inst. Co. Pioneer Instrument Co 
1. S. Gauge Co 
Weston Elec. Inst Corp. ALTITUDE BAROMETERS 
MANIFOLD PRESSURE GAGES Weston Elec. (See Barometers, AI 
Roller-Smith Co ude) 
OIL PRESSURE GAGES 
. Indicating 
PITOT-STATIC TUBES AIR DISTANCE, Indicators Burton aye Co 
& Recorders Cambridge Inst. Co 
PRESSURE WARNING UNITS Jaeger Watch Co Columbia Elec. Mfg 
De Jur-Amseo Corp 
SENSITIVE ALTIMETERS AIR FLOW METERS (See Engelhard, Chas. 
Flowmeters, Air) Ferranti Electric, Ine 
General Elec Co 
ne STATION BAROMETERS AIR METERS (See Gas pntoge Elec. Inst. Co 
Meters, Positive) King-Seeley Corp 
SUCTION GAGES Lundquist Tool & 
AIRSPEED INDICATORS Niagara Electrical Inst 
TACHOMETERS (See also Aircraft) Norton Electrical Inst 
American Askania Cor, Precision Apparatus Corp 
THERMOMETERS “uess, Ine Radio City Products Co 
iinois Testing Labs. Rawson Elec. Inst. Co. 
laeger Watch Co Reliance Instrument Co 
TURN AND BANK INDICATORS “lle WATTMETERS—A.C. and D.C. 
*ioner istrument Co Roller-Smi 
VERTICAL SPEED INDICATORS MICROAMMETERS, MILLIAMMETERS 
Zernickow Co Simpson Electric Co 
Rimpson Electric Co. AMMETERS, MILLIVOLTMETERS 
AIRSPEED INDICATOR Welch Mfg. Co : 
KOLLSMAN INSTRUMENT C0., INC. TESTERS Westinghouse Elec. & Mfs Multiple ranges. Highest accuracy special port- 
8008 FORTY-FIFTH AVENUE, ELMHURST, N. Y. Amthor Test. Inst. Co Weston Elec. Inst. Corp able movements. Send for new portable catalog 
. Jaeger Watch Co Wheelco Inst. Co. 
WESTERN BRANCH: G CENTRAL Pioneer Instrument ¢ 
AIR TERMINAL, GLENDA AMMETERS, Milliammeters The Hickok Electrical Instrument Co. 
ira 


Bushnell, 


Bristol Co 


ACOUSTIC TESTING INSTRUMENTS 


The RA-281) Recording Frequency 
Analyzer is the first complete, prac 
tical testing equipment for 
the development laboratory, provid- 
overall 


acoustic 


ing tor Measurements 
either by 
automatically 


record 


ind continuous analysis, 
meter mdication of 


recorded graphic 


instruments 


Sound Level Meters 


bear 


High Speed Graphic 


and Battery 


Industrial Noise 
Routine 


Operated 
Analyzers 
Production 

l esting 

Rex orders 


Vibration 


By the Pioneers in Sound Control 


Ten years’ practical consulting experience in acoustic, noise 
and vibration control, backed by the unparalleled experi- 
ence of Bell Telephone Laboratories in the design of acous- 
tic systems, qualifies us to offer unusually reliable and prac- 
tical acoustic testing instruments. 

Laboratory meet all requirements 
American Standards Association and the most critical en- 
gineers. Routine production testing equipment is simplified 
for reliable use in the plant. 


mand Frequency 


Filter Sets 
Band-pass, High-pass 
Low-pass 


Te 


Electrical Research Products Inc. 


SUBSIDIARY oO 


Western Electric Company 
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EW YORK 


of 


Indicating and Recording 


I quipment 


the 


The 


alyzer 


RA-248 


Industrial 


is essentially a 


Noise An 
rugged AC 


operated sound meter with all the 
filters required for routine produc 


tron testing. 


simplified tor operation by 


personnel. 


Controls 


have been 


tactors 


For addresses 


see 


pages 
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Announcing New 


AIR-COOLED 
Color-Matching 
SKYLIGHT 


to Eliminate the 
Color Problems 
in Industry 


Macbeth Model BK X83 
providing softly dif- 
fused daylight and hori- 
zon-sunlight. 


OR years, colorists’ standard daylight 

was the natural north-sky window. Re- 
cent lighting developments have enabled 
Macbeth engineers to design a skylight re- 
producing every quality of ideal natural 
daylight. 


The BKX83 delivers a_ high-intensity 
north-sky daylight, accomplished by using 
special filters which are the only ones that 
have been approved by the American Soci- 
ety of Testing Materials in producing day- 
light for oil colorimetry and which most 
closely approximate the daylight quality 
specified by the National Bureau of Stand- 
ards. 


This new unit produces a large spread of 
softly diffused daylight, eliminating all 
glare and objection to an artificial daylight 
source, besides supplying a constant stand- 


ar daylight, eliminating the variation at a 
natural north-sky window. 


The new BKX83 is now being used by 
leading plastic, textile, paper and dyestuff 
manufacturers and is applicable where any 
color problem prevails. This model also pro- 
duces Horizon-sunlight (a magnification of 
ordinary artificial light). Colors which 
match under both Daylight and Horizon- 
sunlight, have been checked against two 
extremes of spectrum and will match under 
any lighting condition. 


Macbeth also manufactures other types 
of color matching equipment and small lab- 
oratory lamps, producing true daylight 
values for examination. For less exacting 
purposes, Macbeth also has a complete line 
of fluorescent daylight lamps for inspection 
and seeing problems. 


OUR TEN-DAY TRIAL OFFER 


Responsible textile, paper, plastic and other manutfac- 


entific equipment in their own plant are Invited to 


L turers who desire to test the advantages of this sci- 


write us regarding a mutually satisfactory arrangement 


MACBETH DAYLIGHTING CORP. 


237 WEST 17th STREET 


NEW YORK, 
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AMMETERS to BALANCES 


BALANCES 


and WEIGHTS 


of Precision 


Grain 
Laboratory 


Analytical 
Assay 

Air Damped 
Bullion Metabolism 
"Chainomatic’ Micro 
Dairy 
Diamond 
Drug 
Gold 


Pulp 

Specific Gravity 
Surface Tension 
Textile, etc. 


Magnetically Damped 


Sales Offices 


92 Reade Street, New York City 
228 North La Salle Street, Chicago 
1400 Sixteenth Street, San Francisco 


Factory: 147-153 Eighth St., Jersey City, N. J. 


FOR THE FINEST 
IN PRECISION, BALANCES 
AND WEIGHTS 


Buy from 


Voland & Sons, Ine. 


Established 1888 


New Rochelle, N. Y., U. S. A. 


UR fifty vears in the 
exclusive manufacture 
of these fine instruments 
has equipped us with the 
ability to meet the most 
meticulous requirements of 
every type of research work. 
A fine balance, reasonably 
priced, for all routine 
weighings is our 
+ 1006-F, sens, 1/20 mg. for 
a 200 gram capacity, on 
polished black slate base 
end drawer ......... $80.00 
+10 weights, 100 grams to 
1 mg. for above ....$12.50 
Send for Our Complete Catalog 


Repairs of All Makes of Balances 
and Weights a Specialty With Us 


AMMETERS, 


Microamme- 


ters 
Kerr H. J 
B n-Roge ‘ 
eli 
ren ‘ 
De Jur-Amse 
Engethard, Chas 
Work 
(senera lex 
Hickok Elec. Inst. Co 
Pfalt & Bauer In 


Rad City Products ¢ 

RCA Manufacturing Co 

Rawson Elec. Inst. Co 

Roller-Smith Co 

Sensitive Resear Jnst 
lec. ¢ 

Supreme Inst nt 


Tagliabue Mfg. Co 


Simpson 1] 


Triplett Electrical Inst 
rriumph Mtg. ¢ 
Westinghouse Elec. & Mf¢ 
Weston Elec. Inst. Corp 
Wheelco Inst. Co 


AMMETERS, Recording 


iocall 
Bristol Co 

(ambr In t 
Engelhard, Chas 
Esterline- Ang ‘ 
General Elec 


Leeds & Northrup Co 
Roller-Smith Co 
Tagliabue Mfg. Co 


Westinghouse Elec. 


AMMETERS, Split Core 


Colun i Elec. Mfg 
General Elec Co 
HD Elec. ¢ 


Norton Electrica Inst 

Roller-Smith Co. 

Rubicon Co 

Western Electro-Mech. 

Weston Elec. Inst. Corp 


AMMETERS, Surge-Crest 
General Elec. ¢ 
Roller-Smith Co. 


AMMETERS. Thermo 
American Elec. Sales Co. 


Cambridge Inst ‘ 
Etna Elec Work 
Gieneral Elec, ¢ 


Hickok Elec. Inst. Co 
Rawson Elec. Inst. Co 
Roller-Smith Co. 

Sensitive Research Inst 
Triplett Electrical Inst 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp. 


AMMETERS, 
ance 
Hickok Elec. Inst. Co 


Sensitive Research Inst 


Zero- Resist- 


AMMONIA ANALYZERS 
(See Gas Analyzers, 
Ammonia) 


AMMONIA CONTROL 


EQUIPMENT 
Arca Regulator Tri 
Bailey Meter Co. 
Cash ¢ 
Everson Mfg. Co 
Fischer & Porter 
Frick ¢ 
Hoke, Inc 
Marsh Cor J 
Mer 1 Cory 
Philadely Thert ‘ 
Refrigerating Spec ‘ 
Tagliabue Mfg. Cc 
Taylor Inst. Cos. 
Wallace & Tiernan Prod 


AMPEREHOUR METERS 


Keonomy Electric Device 
Landis & Gyr, Inc. 
Sangamo Electric ¢ 
Westinghouse Elec. & 


AMPLIFIERS. A-c. 
Electronic Design ¢ 
Electronic Lab 
General Radio Co. 
Heiland Research ¢ 
Luxtrol Co., Inc. 
McFarlin ¢ 
Raytheon Mfg. Co 
RCA Manufacturing Co 


United Cinephone Cory 


Vnited Sound Eng 
United Transformer Corp 


AMPLIFIERS, Audio Fre- 
quency (See Audio-Fre- 
quency Equipment) 


AMPLIFIERS, Commercial 
Frequency 


electron Design Cory 
General Radio Co 
Luxtrol ¢ In 
MeFarlin ¢ 

Raytheon Mfg. Co 
Southwestern Ele 
Tnited Cinephone ¢ 
Unit Transformer ¢ 


I or addre 


AMPLIFIERS, D-c 
edical J 


AMPLIFIERS, 


ANALYZERS. 


Klectro-M 
Klectronie Dk n 
electron La 
General Elec. ¢ 
General Radio Co 

1X ‘ Im 
McFarlin ¢ 
Raytheon Mfg. Co 
s hwestern Elk La 


quency 
Andrew Victor J 
Geophysical Inst. Co 
Mel n¢ 
Raytheon Mfg. Co. 
RCA Manufacturing Co 
Remler ¢ Ltd 
s term J i 
my Mi 


industrial 
Power 


Weston Elec. Inst. Corp 


ANALYZERS. Radio Set 
Apparatus Design ¢ 
berna 
turton Rogers ¢ 
Clough-Brengle 
Electronic Design Corp 
Hickok Elec. Inst. Co. 
Jackson) Electrical Inst 
Precision Apparatus ¢ 
Radio City Products ¢ 
Raytheon Mfg. Co. 


ANALYZERS, 


RCA Manufacturing Co 
Simpson Elec Co 
Supreme Instrument 
Triplett Elec. Inst. Co. 
Triumph Co 
United Cinephone Cory 


Weston Elec. Inst Corp 
Sound 


Amperite Cory 
Clough-Brengle Co 
Electrical Research Prod 
Electronic Design Corp 
Gaertner Scientific Corp 
General Elec. Co 
General Radio Co. 
Hickok Elec. Inst. Co 
United Cinephone Corp 
Westinghouse Elec. & 


ANEMOMETERS 


American Inst. Co 
Friez & Sons 


Fuess, In 
Geophysical Inst. Co. 
Green, Henry J 
Kenyon Instrument ¢ 
Keuffel & Esser Co 
Mine Safety App. Co 
Mico Instrument Co 
Spence Engineering ¢ 
Taylor Inst Cos. 
hite Co Inc 
Willson Products, Inc 
ANGULAR MOMENTUM 
DEMONSTRATOR 
Kastern Science Co 
Mico Instrument ¢ 
APPARATUS, Laboratory 
Aloe Co A. S 


American Elec. Sales Co. 


American Indicator Paper 
American Inst. Co. 
American Meter Co 


Buffalo Appara Cory 
turrell Teet Supply ¢ 
Calkir Co 

Callahan & ¢ 

Glass Work 
(ar scient ‘ 
Cargille, Ro. P 
Central Scientific ¢ 
Chen 1 Kk ‘ 
Chica Apr 1 
Chicag Su il 
incinnath Scien 
Claflin ¢ 

Clay-Adams ¢ 

Clough-I le ¢ 
Conan rge H 
Curtin & ¢ 

Daigger & 

Daven Company 
Demuth Gl: Worl 
Denver Fir Clay ( 
Glass Co 
Eastern Scientific 
Mberbach & Son 


Eimer & Amend 


Elec. Facilities Inc 
Electro-Medical Lat 
Empire Lat Supply 
Ervin ¢ 

ett In 
Federal Pneumat 
Ferner Co 
Fish-Schurman Co 
Fist Scientit 
Freed Melvin 


Frober-Faybor Co 

Gaertner Scientific Corp 

freneral B gical 

General Radio Co 
‘ 


il Supy 


G re TD ‘ 
G-M Labs 

‘ 
pages 54-58 


Radio Fre- 


APPARATUS, Laboratory 
Cont'd 
hat Scientit ‘ 
Greene B In 
Greime nm 


] 
Griner Co., A. J 


Microchemica Service 


Nashville Surgical Supply 


Phipps & Sird, In 
Precision Scientific Co 
Rascher & Betzold 
RCA Manufacturing Co. 
Refinery Supply Co 
Robertson & Co 


Rochester Lab. Supply 
Roemer Drug Co 
Ruehfel Co., George 
Rupp «& Sowman 
Sargent & Co 

schaar & Company 


Schettle’s Frog Farn 
Scientific Glass 
Scientifle Inst. Co 
Scientific Supplies Co 
Sodemann Heat & Power 


Southwestern Elec. Labs 
Spencer Lens Co. 
Standard Glass App 
Standard Scien. Supply 
Steele, Erick F 


Stoelting Co., C. H 
Tagliabue Mfg. Co. 
Teschner-Quinn 
Thomas Co., Arthur H 


University Apparatus Co 


Victor Equipment Co 
Walker & Co., Geo. T 
Ward's Natural Science 
Welch Mfg. Co 
Western Machinery ¢ 


Western Scientitic Co 
Wheaton Co 
Wilkens-Anderson Co 
Will Corporation 


Williams Apparatus Co 
Williams, Brown & Earle 
Woods “Lab. Apparatus 
Yonkers Lab. Supply € 
APPARATUS, Laboratory, 
Fused Quartz 


Thermal Syndicate Ltd. 


APPARATUS, Laboratory, 
Glass 

Ace Glass In 
American Inst. Co 
¢ 
Central Scientific ¢ 
(hiea Apparatu ‘ 
Clay-Adams Co 
Corning Gl Work 


Eimer & Amend 
Fischer & Porter 
Fish-Schurman Co. 
Fisher Scientific Co 
General Biologica 
Griebel Instrument ¢ 
Kimble Glass ¢ 
Macalaster Bicknell ¢ 
Machlett & Son 
Microchemical 
Pfaltz & Sauer Ine 
Philadelphia 
Rascher & Betzold 
Refinery Supply 
Ruth Glass Division 


Scientific Glass App 
Scientific Inst Co 
Snecialty Glass ¢ 
Steele Erick F 


Tagliabue Mfa. Co. 
Thomas Co., Arthur H 
Welch Mfg. Co 
Wilkens-Anderson Co 


AREA METERS (See Flow 
Meters, Area) 


ARTIFICIAL HORIZON 
(See also Aircraft) 


stern Science Co 


ARTILLERY 
nance) 


(See Ord- 


ASPHALT PENETRATION 


NEEDLES (See Nee- 
dies, Asphalt Penetra- 
tion) 


ASPHALT TESTING AP.- 
PARATUS (See Test- 


ers, Asphalt) 


ASTRONOMICAL 


INSTRUMENTS 
American Askan ‘ 
Am. Telescope ] 
Clark & Son 


Eastern Science 
Fecker, J W 
Gaertner Scientific Co 
Kern ¢ 


Mi Instr I ( 
Perkin, Elmer & M 
Pioneer Instrumen 
Taylor Inst. Cos 
linsley Labs 

Carl Zeiss, Inc 


Warren-Knight ¢ 


AUDIO-FREQUENCY 
EQUIPMENT 

sallantine Lab 
Clough-Brengle ¢ 
Eleetro-Medical Lat 
Electronic Design ¢ 
General Radio Co 
Geophysical Inst. Co 
Hickok Elec. Inst, Co 
Lipman Engg. Co 
Luxtrol Co., Inc 
McFarlin Co 
Raytheon Mfg. Co 
RCA Manufacturing Cx 
Remler Co Ltd 
Southwestern Elec. Lal 
Thordarson Elec 
Triumph Mfg. Co 
United Cinephone Cory 
United Transformer ¢ 
Vietor Equipment cr 
United Sound Eng. ¢ 
United Transformer Cory 
Westinghouse Elec. & Mfg 


AUDIO-FREQUENCY Os. 


CILLATORS (See Os- 

cillators, Audio - Fre- 

quency) 
AUTO-COLLIMATORS 


American Inst. Co 
Clark & Sons 
Fecker, J. W 


Kollmorgen Optical 

AUTOMATIC (See Con- 
troilers or Regulators) 

AUTOMOTIVE SERVICE 
INSTRUMENTS 
Allen Elec. & Equip 
Sacharach Indus. Inst 


Bear Mfg. Co 
Surton- Rogers Co 
Cambridge Inst. Co 
Clough-Brengle Co 
Enosihard, Chas. 
Hays Corp. 
Hickok Elec. Inst. Co 


Hy-Ef Electrical Pr 
Niehof? & Co 
Potter Co 

Ruth Glass Division 


Weston Elec. Inst. Corp 


AZIMUTH INSTRUMENTS 


Bliss & Co 


Eastern Science Co 
Fecker, J 

Gaertner Scientific Corp 
Kern ¢ 

Keuffel & Esser Co 
Kollmorgen Optical Ce 


Negus, T. 8S. & J. D 
Pioneer Instrument 
Warren-Knight ¢ 


BALANCES (See also ob- 
ject of measurement and 
control) 


BALANCES, Analytical 


Ainsworth & Sons 
Akatos, Ine 

Becker Inc., Christian 
Central Scientific Co 
Chicago Apparatus Co 
Exact Weight Scale ( 
Fisher Scientific ¢ 
Heusser Instrument 
Keller Mfg. Co 
Microchemical Service 
Pfaltz & Bauer, Ine 
Seederer-Kohlbuseh, Inc 
Suter, Alfred 

Thomas Co., Arthur H 


Torsion Balarce Co. 
Troemner, Henry 


Voland & Sons, Inc. 


BALANCES, Assay 
Ainsworth & Sons 
Becker Inc., Christian 
Central Scientific Co 
Chicago Apparatus Co 
Heusser Instrument 
Keller Mfg. Co. 
Roller-Smith Co. 
Seederer-Kohlbuseh, Inc 
Torsion Balance Co. 
Troemner, Henry 
Voland & Sons, Ine. 


BALANCES, Automatic 
Recording 
Roller-Smith Co. 


BALANCES, Bullion 


Becker Inc., Christian 
Seederer-Kohlbuseh, 
Torsion Balance Co 
Troemner, Henry 


Voland & Sons, Inc 


4 
4 
Hau & Sor 
sie Heil Chemical & Mfg 4 
Hoke, Inc 
Howe & French In q 
Hur Idt Mfg ¥ 4 
We Industrial-Scientitie Sur 
2 International Bus. Mac! 
“eet Kan City L Suppl , 
: Kauffman-Lattimer Co 
Laboratory Const. ¢ 
Laboratory Materials Co 
Lavine & ¢ 
Levitt Fer n ¢ 
Macalaster Bicknell ¢ 
Machlett & Son 
Sear Maris Co., John M 
MeKesson- Doster 
Northington 
Meyer, Max 
a Mine & Smelter Sup. Co 
National Scientific Corp 
; N. J. Laboratory Supply 
bee N. Y. Laboratory Supply 
3 New York Scien. Supply 
Pacific Biological Lats 
Palo-Myers, It 
a 
i 
Ba \ 
Kecker, Joseph 
ais. Berge, J. & H 
Best Scientitie Gla 
Biological Supply ¢ 
Troekel & ¢ 
Braun Corp 
Braun-Knecht- Heimann 
B \ I 
Co 
ae 
Th ia Ele« Co 
Southwestern Elec. Labs 
43 
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by which others are judged. 


STANDARD SIGNAL GENERATORS 


@ For all radio receiver measurements from the a 
most exacting laboratory design tests to rapid : 
production line inspection. 


@ Frequency coverage: 50 kilocycles to 100 mega- 
cycles. 


NEW MODEL 32 
RADIO NOISE and FIELD STRENGTH METER 


COMPACTNESS :: PORTABILITY :: ACCURACY 


combined in this already-popular meter for measuring all types 


of radio noise and radiocarrier fields. = 
® Direct reading in microvolts. 
@ Frequency range 150-350, 550-20000 kilocycles. 


@ Dry battery, storage battery or power line operation. 


Mention THE 1989 INSTRUMENTS INDEX when writing 


{ 
i 
: 
J 
J 
Descriptive Literature on all Instruments will be Forwarded on Request. “ 
FERRIS INSTRUMENT CORPORATION 


BALANCES BENCHES 


BALANCES. Gas Density BALANCES. Pulp 
‘ \ A 
Refinery Supply Co Becker Ine Christiar 
BALANCES, Hydrostatic 
‘ 
, | Torsion Balance Co 
Volan Sons, tn 
Becker Inc Christiar 
Torsion Balance Co BALANCES. Specific 
li Gravity 
Voland & Sons, Ine 3 \ 
Becker Ine Christian 
BALANCES, Joly’s 
\\ M ‘ ‘ \ ( 
! 
li 
BALANCES, Magnetic 
Becker Inc Christiar 
nd K ‘ 
Torsion Balance Co Ir 
Torsion Balance Co 
BALANCES Magnetic ! 
(Geophysical 
\ Askal BALANCES, Surface Ten 
Geophysical Inst. Co sion 
Becker Inc., Christian 
BALANCES, Micro (er ! 
\ h & Sor Roller-Smith Co 
\} It lerer-Wol li 
Becker Inc.. Christian Torsion Balance Co 
Cor Seiler 
+ BALANCES, Torsion 
M (Geophysical) 


Thomas Co., Arthur H 
Torsion Balance Co 


Voland & Sons, tne BALANCES 


Volumetric 


Flask 
Becker tInc., Christian 
BALANCES, Precision. toi Seed Kol isch In 
Weights & Measures Torsion Balance Co 

Au & Sor 

\ In 

Central Seientitie Cer 

iL. E Gurk Eimer & Amend 

Seale Praltz & Bauer, Ine 

‘ Newark Scale Work 

Worl Seederer- Kohtbuset In 

Roller-Smith Co Cin Henry 

Torsion Balance Co BALANCING MACHINES 

Henry Dynamic 

Voland & Sons, Inc Ajax Engg. ¢ 

\\ Mf ‘ Bear Mfg ‘ 


The New KELLER TYPE 
ANALYTICAL BALANCE 


Will release without the 


hangers swinging. 


1// other features are superior 


to other balances. 


1 


G. P. KELLER MFG, CO, 


1388 So. State St. 
SALT LAKE CITY, UTAH 


BALANCING 
Dynami 


BALANCING 


Static 
\ 
1 
‘ 
‘ 
\l 
I 


BALLISTI 
MEN 


Cc 


TS 


Detection 


Spencer 


Le 


BALLISTIC 


‘ 


n 


MENTS 


‘ 
Leeds & Northrup Co 
1 


MACHINES 


MACHINES 


INSTRU- 
Crime 


ons Co 
INSTRU- 
Electrical 


In ‘ 


Rawson Electrical Inst 

Rubicon Co 

Sensitive Research It 
BALLISTIC INSTRU- 

MENTS, Ordnance 

Car Inst. ¢ 

Pre n Ther. & J 
BALOPTICONS 

Bausch & Lomb Optical 

Spencer Lens Co 


BARKOMETERS 


Central Screntit ‘ 
Eimer & Amend 
Fleischhauer & Son 
G. M. Mt ‘ In 
Griebel Instr nt ¢ 
In Inc 
Moeller Instrument Co 
Precision Therm. & Jnst 
tuehfel ¢ 
Schulthe Corp 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
BAROGRAPHS, Portable 
Am. Paulin Systen 


Friez & Sons 


Fuess, Im 


Green, He 


nry 


Kenyon Instrument ¢ 


Keuffel & 


Taylor Inst 


Cos. 


BAROMETERS, Altitude 


American 
Am, Paul 


\ 
in 


skania Corp 
System 


Friez & Sons 


Fuess, In 
Kenyon 


Kolisman 


Instrument Co 
Keuffel «& 


Esser Co 


Inst. Co. 
Mine Safety App. Co. 
Pioneer Inst. Co 
Taylor Inst 
Warren-Knight 


Cos 


BAROMETERS. Aneroid 


Am. Paulin Syste 
Central Scient ‘ 
Fee & Stemwe 
Friez & Sons 

Fuess, Inc 

Kenyon Instrument ¢ 
Keuffel & Esser ¢ 
Kolisman Inst. Co. 
Pioneer Instrument ¢ 
Scientit Inst. ¢ 
Taylor Inst. Cos 

Te trit mer 


Warren - Kn 


BAROMETERS, Mercurial 


‘ ta 


Alpha Ins 


‘ Am 
Con \s! 


Defer 
Eimer 


\ 
& Amend 


ntit ‘ 


Friez & Sons 
It 


{; ! 
Moeller 
Pion 
s « 


HH 


Spe 


Instrument Co 


Taylor Inst 


BAROMETERS 
Instrument Co 


Uehling 
W M 


‘ 


Ty ‘ 
Tagliabue Mfg. Co 


Cos 


Mercurial 


BAROMETERS. Recording 
\ \ ‘ 


\ 
Bristol Co 


Friez & Sons 
} I 


Greer 
he 


Taylor 


ij 


Inst. Cos 


Uehling Instrument Co 


Fo 


AAATESSES 


COMPLETE 
ENGINEER'S 
DATA BOOh 
CONTAINING 
44 PACES IS NOW 
AVAILABLE 


data book 


HYDRON Metallic Bellows are used as 


control elements in temperature-and- 
pressure-control devices, and for liquid 
or gas seals of compressors and pumps 
We are specialists in the design and 
production of complete thermostatic 
and pressure controls. We are, there 
fore, prepared to extend the fullest 
co-operation to engineering depart 
ments of control manufacturers in the 
solution of design and engineering 
problems. 


CLIFFORD MANUFACTURING CO. 


BOSTON 


CHICAGO 


DETROIT LOS ANGELES 


PRODUCERS OF BELLOWS EXCLUSIVELY 
SERVING AUTOMATIC CONTROL MANUFACTURERS 


BAROMETRIC PRES. 
SURE, In 


Am. 
Bristol 
Conso 
Fee & 


tulin 
Co. 
Ashe 


Sten 


Foxboro Co. 
Friez & Sons 


Fuess 
Kenyon 
Keuffel 


Ine 


E 


Kollsman tn 
Pioneer Instrument Co 


Precisi 


m Th 


dicators 


System 


roft-Haneoe! 


wedel 


rument ¢ 
sser. ¢ 


st. Co. 


erm. & Inst 


Tagliabue Mfg. Co. 


Taylor 


Inst 


Cos. 


Uehling Instrument Co 


Warren 


Knigh 


BAROMETRIC PRES. 
SURE. Recorders 


\! Paul 


Bristol 


Co. 


Foxboro Co 
Friez & Sons 


Syst 


Keult & Esser ¢ 
Taylor Inst. Cos. 
Uehling Instrument Co. 
BATTERY TESTERS (See 
Testers, Battery) 
BEAM COMPASSES (See 
Drawing Instruments) 
BEARINGS, Instrument 
Lat & G 
BEARING CIRCLES 
\ It el ‘ 

BEARING TESTERS (See 
Testers, Bearing) 
BEATING TESTERS (Se: 
Testers, Beating) 
BELLOWS, METALLIC 
Clifford Mfg. Co 
nos n 

Optical 


BENCHES 
\ 


\ 


Bausch & Lomb 


\ 


Frober-Faybor Co 


Gaertner 


Scie 


ntific Corp 


Geophysical tnst. Co 
! lt 


1 


AMS 


Miniature 


BALL BEARINGS 


Minimum 


OUTSIDE DIA. .060” 


With or without inner race. 
For radial, axial or angular 
loads or for conical pivots. 


Write for Catalog la 


LANDIS & GYR, Inc. 
104 5th Ave., New York 


~ 
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€ 
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BEVEL to CALORIMETERS 


WHEATSTONE - KELVIN - SCHERING - HOOPES 


FOR RESEARCH AND TESTING 


For d-c or a-c resistance measurements, or for a-c measurements 


inductance, capacitance and phase angle, 


we are prepared to 


irnish precision instruments of proved accuracy and reliability. 


Because we carry in stock a large number 
! 


MEASURING INSTRUMENTS 


EVEL PROTRACTORS 


BINOCULARS Spectacles 


(See Drawing Instru- type 
ments) Alpha Instt ‘ 
\! Telescope ¢ 
SINNACLES (See Nauti- 
cal Instruments) BINOCULARS, Variable 
Density 
Telescope 
BINOCULARS, Day & Polarizit Inst. ¢ 
Night 
Alpha nent ¢ BIOLOGICAL SPECIMENS 
Am. Telescope Jab Scientific 
Bausch & Lomb Optical Chic Apparatus ¢ 
Clark & Son General Violog.cal Suy 
Kern ¢ 
¥ tz. In BLAST METER (See Flow 


Testrite Instrument Meters, Blast) 


: ron American Meter Co 
Bailey Meter Co. 
BINOCULARS. Ordnance Brown Inst. Co 
Am. Tel e Jal Crew Eq ( 
Bausch & Lomb Optical Ess Inst. Co 
Kern ¢ Foxboro Co 
Hays Corp 
BINOCULARS, Polarizing}! 
Amer. Tel pe Lat 


It Tanliabue Mfg. Co 
tATIZ 
BOLOMETERS 

‘ ' ly ‘ 


BINOCULARS, Prismatic 
Alpt 


At Tt e 4 BOMBS, High pressure for 
Bausch & Lomb Optical testing bottom hole 
Clark & Sor samples, Oil & Gas 
RK a In¢ 

nt ¢ BOMBS. Hydrogenation 
Warren-Knight ¢ Par It iment 
Wollen Opt ‘ BOMBS, Lean Oil 

Zeiss, Ir ‘ Dar Orifice Fitting ¢ 


BAILEY 
BOILER METER 


@ This dependable and accurate guide to 
maximum combustion economy is easily under 
stood and followed by operators. It indicates 
records and integrates Steam Flow from the 
boiler, records Air Flow supplied for combus 
tion, and records Flue Gas Temperature 

Best combustion efficiency is secured by 
keeping Steam Flow and Air Flow pens together 
so that the records coincide one upon the other 
The record of flue gas temperature when com 
pared with that of Steam Flow shows the condi 
tion of baffles and tubes, and indicates heat 
absorption efficiency. 

The Bailey Steam Flow-Air Flow Boiler Meter 
reduces fuel costs, lessens maintenance and 
outage, lowers standby costs and adds capacity 
It is suitable for boiler plants operating units 
of 100 h.p. or more fired with stokers, pulverized 
coal, gas, oil or other fuels. 

In order to obtain the maximum benefit from 
the Bailey Boiler Meter, it should be made an 
integral part of a Bailey Combustion Control 

ystem so that combustion losses are auto 
matically corrected for even as they tend to 
appear. 

For further details, refer to Sweet's Engineer- 
ing Catalog or send for a copy of bulletin No. 46. 


BAILEY METER COMPANY 
1041 IVANHOE ROAD . CLEVELAND, O. 
Bailey Meter Company Ltd., Montreal, Canada 


are often able to supply special instruments to meet unusual 


TELEMETERS 


of parts and assemblies 


BOMBS, Micro Combustion 
Part 


It nt ¢ 

BOMBS, Oxygen 

Parr Ins nt ¢ 
BOMBS, Reid Vapor Pres- 

sure 

American It 

Central S ! 

Dan ] I 

Prev n Scientific ¢ 


Refinery Supply Co 
Tagliabue Mfg. Co. 


BOMBS. Sodium Peroxide 
Parr In ¢ 
BOMBS. Specific Gravity 
Cent I 
Dante 
Refinery Supply Co 


BOMBS, Sulphur 


Cent Ss ! ( 
Jr nt ¢ 


BOMBS. Temperature 
Ma n 


BOTTLES. Cubic Foot 
American Meter Co 
Cent ntit 

Fish-Schurman Co 

lar ( Ir 


Pree n S ‘ 


BOTTLES, Specific Gravity 
eG It 


( nit 
Eimer & Amend 
Fich-Sehrrman Co 


J ( 

Scientit G \ 
‘ 


BOTTLES. Weighing 
\ It 


fentr ‘ 
Eimer & Amend 
Fish-Schurman Co 


Vist Scien 
K le G ( 
Scientit G ADI 
Specha ‘ 


BOXES, Ayrton Shunt 
Mit ( 


Shaller 


BOXES. for Electrical 
Equip Annunciators 


etc. 
Falstrom Co 


BOXES, Ratio 
Cambridge Jr 
Daven ¢ 
General Radio Co 
Ohm'te Mfg Co 
Rubicon Co 
Sen h Inst 


tive Research 
Shallcross Mfg. Co. 


BOXES. Resistance 
American A matie Elec 


Daven 

General Radio Co 
Meter Devices ¢ 
Muter ¢ par 
Rubicon Co 


BOXES, Thermostat 
Andrew Vic 
Southwestern Elee. Labs 

BRAKE TESTING METER 

(See Testers, Brake) 


BRIDGES, ELECTRICAL, 
A-c. 


Andrew Victor J 
Cambr e Just. ¢ 

«] h-Brer ( 
Paven ¢ 

Electronic Design Cory 
(enera ‘ 


Flee 
General Radio Co. 
Leeds & Northrup Co 
RCA Mf ( In 
Rubicon Co. 

Supreme Inst 


Tobe Deutschmann Cory 


For addresses, 


problems—in many 


our reculariv listed a 


Cases aft a cost not greatiy 


pparatus 


in excess of that tor 


LEEDS & NORTHRUP CO. 


4984 STENTON AVENUE, PHILADELPHIA 


AUTOMATIC CONTROLS 


BRIDGES. ELECTRICAL 
Capacitance 
\ VOX 4 
In 


Central S ‘ 
( 
I t n Design ¢ 


General Radio Co 
Indust Inst. Tr 


Leeds & Northrup Co 
RCA M t 
Rubicon Co 

Triplett Elec. Inst. Co 


BRIDGES ELECTRICAL 
Conductivity 
] 
Cer 
Leeds; & Northrup Co 
Rubicon Co 


BRIDGES ELECTRICAL 
Hoopes 
Leeds & Northrup Co 


BRIDGES. ELECTRICAL 
Inductance 
\ 
lr ‘ 


General Radio Coa 


BRIDGES, ELECTRICAL 
Inductance 

Ir Ir 
Leeds & Northrup Co 
Raytheon Mfg. Co 
RCA Mf 
Rubicon Co 
| 


1 Transt 
BRIDGES, ELECTRICAL 
Kelvin 
lr ‘ 
Gene 


Leeds & Northrup Co 
Rubicon Co 
Shallero 
Tagltiabue Mfg. Co. 


BRIDGES, ELECTRICAL 
Limit 
Rubicon Co 


BRIDGES, Power-Facto: 
General Radio Co. 


BRIDGES. ELECTRICAL 
Slide Wire 
‘ ridge Jn ( 
Cent Scientific ¢ 
Leeds & Northrup Co 
Meter Devices 
Roller-Smith Co 
Rubicon Co. 
ler Mf 
Stile 
Tag!iabue Mfg. Co 
Welch Mf 
BRIDGES, ELECTRICAL 
Vacuum Tube 
Andrew, Victor J 
BRIDGES, ELECTRICAL 
Vacuum Tube 
Centra ( 
Electronic Prod ¢ 
} her ier fi ( 
General Rado Co 
Sh 


S 


Triplett Elec. 
pk 


Inst. Co 


BRIDGES. ELECTRICAL 
Wheatstone 


Car Trist ‘ 
Cer i] S ( 
\ 
Daven ¢ 

(rener ( 


General Radio Co 
Indust Inst. Jt 
Leeds & Northrup Co 
Muter ¢ 

M if 
Roller-Smith Co 
Rubicon Co 
Shalleross M 
Sout n Ele J 


see frages 34-58 


HEAT-TREATING FURNACES 


BRIDGES ELECTRICAL CALIPERS, Inside & out 


Wheatstone side 
Tagliabue Mfg. Co 
Mu ‘ & 
B.T.U INDICATORS 


BURETTES 
\ ] 
Cos Sele? 
Eimer & Amend CALORIMETERS Adia 
Fish-Schurman Co batic 
S ‘ I 


Gaertner Scientific Corp 


BURRETTES CALORIMETERS, Coal & 


Hays Corp P Fuel 
G ‘ 
\l 
Gaertner Scientifi Corp 
‘ \ 
Ir 
~ G ( 
CALORIMETERS Gas 
Amorica Meter Co 
CABINETS Electrical 
& Transmissio Equip 
Falstrom Co ] 
Gaertner Scientific Corp 
CABLE TESTERS Ser Hays Corp 
Testers, Cable 
ig ‘ 
CALIPER RULES & dr 
B \ ‘ 
M 
( J CALORIMETERS Oxyger 
nol ( Bomb 


SHALLCROSS PRODUCTS 


ELECTRICAL MEASURING 
INSTRUMENTS 


RESISTORS AND SWITCHES 


Accurate wire wound re- 
sistors .1 ohm to 10,000, 
000 ohms 1.06 to O.10¢. 

Multi-Contact, 
tion instrument switches, 
with brass or fine silver 
contacts and contact arms 


multi-sec 


Send for Bulletin 50! 
SHALLCROSS MFG. CO. 
COLLINGDALE, PA 


Switches @ Resistors @ Instruments 


\ ( 
‘ 4 
} 
7 
w 
ES! 
' 
> 
= 4 
Brer Co | = 
4 
Sen K h Inst J. 
Shalleross Mfg Co 
Southwestern Elee Lat 
Triumph Mfg. Co 
Welch Mt ( 
7 
| 
5 SS ‘ 
7 


CALORIMETERS to COAT 


CALORIMETERS. Peroxide CAPACITORS, Electrolytic 


Bomb Cory 
‘ Cornell Dubilier 
CALORIMETERS, Steam Ge ‘ 
\ n ‘ 
‘ 


CALIBRATING BEAMS 


Holz, Hermar 


CALIPERS, Square Ca J ( 
Cornell Dubilier 
ter ‘ 
CAMERAS, SCIENTIFIC General Radio Co 
\ Ind J 
‘ Ir ‘ RCA Manufacturing Co 
Ml la Leeds & Northrup Co 
I ‘ 
Het ‘ 0 Rubicon Co 
} 
CAPACITORS, Paper 


Cornell Dubilier 
CAMERAS. SCIENTIFIC 
Back Reflect.on 


nn ¢ 


CAPACITORS, Precisior 
CAMERAS. SCIENTIFIC Co 


Diffraction 


( CAPACITORS. Variable 
‘ Inst 
CAMERAS, SCIENTIFIC ‘ M ‘ 
Motion Picture General Radio Co 
It & How Leeds & Northrup Co 


Geophysical Inst. Co 


CAMERAS, SCIENTIFIC 


CAPACITY METERS 
Motion Picture K-Ray 4 


Al 


\ Askania ¢ Bern J 
‘ rer ‘ 
CAMERAS SCIENTIFIC Hickok Elec. Inst. Co 
Photo Micro (See Mi Indu Inst) Ine 
croscopes Metallogra Leeds & Northrup Co 
phic) r ('ryst 
Rad City Produc ‘ 
TERS RCA Manufacturing Co 
Biddle Co., Jas. G 
(‘a nat ‘ 


Weston Elec Inst Corp 


‘ ig rer 

Design 

General Vl ( CARBON DIOXIDE ME- 

General Radio Co TERS (See Gas Ana- 

Jackson Electrical Jr lyzers, Carbon Dioxide) 

Leeds & Northrup Co 

ROA Jr CARBON MONOXIDE ME- 

Rubicon Co TERS (See Gas Ana- 
CAPACITORS. Ai: lyzers, Carbon Monox- 

Ar w. V r J ide) 

‘ dge Inst. ¢ 

("a Mt ( CARBON PILES (See Re- 

General Radio Co sistors Carbon Com 

Leeds & Northrup Co pression) 


CATHETOMETERS CEMENT NEEDLE AP- 

Al an Askan PARATUS 

(a ig It ‘ Fisher Scientific ¢ 

Ferner ¢ 

F Ir » 

Fisher Scientific ¢ 

Willian Apparat 

CATHODE RAY TUBES Southwestern Elec. Lab 


(See Oscillographs, 


CENTRIFUGES, Paper 


CELLS, Conductivity Testing \ ant 
Eimer & Amend 
In 
Leeds & Northrup Co CENTRIFUGES, Oil Test- 

ing 

CELLS, Ker Boekel & ( 
Bat K Cor 
Ger ] Cer 1s ntifi ‘ 

J \y n 

CELLS, Photoelectric ! n 
Burt Scientific J ret h Screntit ‘ 
Continer | p Tagliabue Mfg. Co. 
EI In Thomas Co., Arthur H. 
Western Machinery ¢ 
4 I Elec, & Mfg 

General Scict Cor CHAINS, SURVEYOR'S 
G-M Labs (See Surveying In- 
Hickok Elec. Inst. Co struments) 
Int M 
I, & Mann CHECKERS. RADIO TUBE 
Loewenberg. F (See Analyzers, Radio 
Lumet } ‘ Set) 
Luxtrol Co Ine 
CHEMICAL DENSITY, In- 
Rhamstir dicators 

Westin Tagliabue Mfg. Co 

nited Cinephone Cory 


Weston Elec. Inst. Corp 


CHEMICAL DENSITY 
Recorders 

}esterline- Angus ¢ 

Tagliabue Mfg. Co 


nite Cinephone ¢ 


CELLS. Standard 
Eppley Lab 
Leeds & Northrup Co 
Rubicon Co 
Weston Elec. Inst. Corp 


CHEMICAL DENSITY. Re- 
CEMENT APPARATUS corder-Controtler 
(See Testers & Testing Electronic Prod. ¢ 
Machines, Cement) Mine & Smelter Sup. € 
Tagliabue Mfg. Co. 


CEMENTING GAGES (See 


Gages, Cementing) CHEMICAL FEEDERS. 
Automatic pH Control 
CEMENT MOLDS Klectron ’rod. Co 
Central Scientific ¢ Everson Mfg. Co. 
Fisher Scientit International Filter ¢ 
Humboldt Mf ‘ Leeds & Northrup Co 
n Scier ‘ Syntronm ¢ pany 
Standa Cor \ Wa & Tiernar 


Standard Cells 
Thermopiles 
Pyrheliometers 


EPLAB 
THE EPPLEY LABORATORY, INC. 


NEWPORT, 


4 A 


ELECTROCELL 


Self-Generating 
Photo-Electric Elements 
Ultra Sensitive 
Permanently Stable 
Unlimited Life 
Great variety of sizes and shapes 
Round cells from 3% to 25” Dia. 
Mounted or unmounted 


NEW: 


Foot Candle Meters of unequalled 
sensitivity up to |, 1000 ft.-cdl. 


PHOTRIX 
UNIVERSAL PHOTOMETER 


Single and multiple cell models 


PRICES From 
$37.50 Up 


DR. F. LOEWENBEKG 


10 East 40th St. New York, N. Y. 


CHEMICAL FEEDERS, CLOCKS, Master 
Dry & Liquid Cincinnati Time Re 

Builders Jron Foundry Gaertner Scientific ¢ 
Cochrane Corp General Elec. ¢ 
Colloid Equip, C¢ Howard Clock Produ 
Fischer & Porter International 1} M 
Gump ¢ B. F Paragon Elect: ( 
International Filter Co Standard Elec. Time 
Jeffrey Mfg. Co Stromberg Electric (¢ 
Mine & Smelter Sup. ¢ Thomas Clock ¢ 
Omega Machine Co Warren Telechron ¢ 
Richardson Seale Ce Zenith Eleetr ( 
Syntron Company 
Walla & Tiernan Prod 


CLOCKS, Minute tmpu 
& Synchronous 
CHEMICAL PORCELAIN Cincinnati T K 


(See Porcelain, Labor- Cramer & Co., Ine 
atory) Elec. Tachometer C€ 
General Ele ( 
CHLORINE CONTROL Howard Clock P 
APPARATUS (See International Bus. Ma 
Controllers, Automatic, sragon Elev . 
Chlorine) Standard Elec. Time € 
CHLORINE TESTING Warren Telechron ¢ 
APPARATUS (See Zenith El ( 


Testers, Chlorine) 


CLOCKS, Motor-Operate: 


CHOKES Ansor & 1 
Al \ / Brown Inst. Co 
Clough Bret Cincinnati T K 
Martin ‘ Ger il Electric ¢ 
Ohmite Mfg. Co Howard Clock Prod 
Raytheon Mfg. Co International Bus. M 
Mhordarson Elec. Standard Elec. Time 
United Transformer ¢ States ( 
Stromberg Ele ( 
CHOKES, Precision meter- Thomas Clock ¢ 
ing, for flowtests on Warren Telechron ¢ 
oilwells Zenith Eleetric ¢ 
Ruska & Inc 
CLOCKS, Primary 
CHRONOGRAPHS Cincinn Time Ree 
American Jnst ‘ Gene 1 Klee. Co 
J rt ¢ Howard Clock Prod 
Burl ] International Bus. M 
Car ! Inst. ¢ Strom! Elects ( 
no Thon Clock 
Medical Lab 
Esterline- Angus €¢ 
Veceker, J. W CLOCKS, Secondary 
Gaertner Scientific Corp American Automatic 
Jacge Va ‘ Cincinnati Time Ree ¢ 
Jardur Import ¢ ec. 
Pierce Wateh ¢ Howard Clock Prod 
re n Tt & Inst International Bus. Ma 
Standard Elec. Time 
CHRONOMETERS (See 
Watches) 


CLOCKS, Standard 
Gaertner Scientific Corp 
Jaeger Watch Co 
Kollsman_ Inst. Co 
Standard Elec. Time 


CLASSIFIERS, Particle 
Size, Air 
Colloid Equip. ¢ 
Federa e Sy 


CLINOGRAPHS, Bore Hole 


Geophysical Inst. Co. CLOCKS, Stop 
Sperry-Sun Well Survey’; Central Scientific 
Fish-Schurman Co 
CLOCKS, A-c. Electric 
( Standard Elec. Time 
Con Ashoroft-Tane Tagliabue Mfg. Co. 
General Elec. Co Thompson Clock Co 
Hammor Instrument ¢ Warren Tel n 4 
Voward ¢ k Produet 
Lux Clock Mfg ‘ CLOUD & POUR TEST 
Middk Clock APPARATUS 
Standard Elec. Time Ace Gla Jn 
Stromberg J] trie Co American Inst. Co 
Mhoma Clock Co Central Scientific ¢ 
Wa 1 I n ¢ Cornit I Work 
Zenith } ‘ Fisher Scient ( 
ld Mi ‘ 
CLOCKS, D-c. Electric Ruehfel ¢ 
Brown Inst. Co Scientific Inst. Co 
Howard ¢ k Produ Tagliabue Mfg. Co 
laeger Watch Co Western Machinery ¢ 
Standard Elec. Time 
leetric ¢ COAL METERS 
is Clo ‘ Bailey Meter Co. 
Zenith Eleers ‘ Northern Equip. 


CETRON 


PHOTO ELECTRIC CELLS 


76 TYPES 


Mercury Vapor Rectifiers 
| TO 50 AMPERE 


tier iremente 
Qu remer 


CONTINENTAL ELECTRIC CO. 


GENEVA, ILLINOIS 


For addresses, see pages 54-58 
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COLOR ANALYZERS 


COLOR GRADERS (See 


COIL TESTING EQUIP.- COLORIMETER TUBES 
MENTS (See Testers (See Colorimeters. Vis- 
Coil) ual) 

COLLIMATORS. Vertical COLORIMETERS, Photo- 

Fecker, J. W electric 
Pioneer Instrument ¢ American Inst Co. 


White Co. Inc Cent ral Scientifle Co 


Freer Faybor Co. 


Photoelectric General Elec. Co 


\kKatos, Inc Hays Laboratories 

Bausch & Lomb Optical Higgin Charles } 
entral Scientific ¢ Klett Mtg. ¢ 

Eimer & Amend Luxtrol Co., Inc 

Electronic Prod. ¢ Pfaltz & Bauer. In 

Co. Photobell ¢ 

Fi Screntit Rubicon Co 

Gaertner Scient fic Corp Saxl Instrument ¢ 
eneral Elec. C Scientific Glass Aj 

Ganeral Radio Co. Southwestern Elec. Labs 

Hays Laboratories United Cinephone Cory 

k Mfg. ¢ 


Lux‘trol Co., Inc. COLORIMETERS, Visual 
Itz & Bauer, Jn \Kat In 

tobell Corp American Inst. Co. 
Rawson Elec. Inst. Co Bausch & Lomb Optical 


Rubicon Co. Central Scientific Co 
Sax! Instrument Cx Electronic Research Labs 
s hwestern Elec. La Fisher Scientif Co 
nited Cinephone ¢ Klett Mfg. ¢ 
le Inc 
COLOR COMPARATORS Muns Col ( 


Photoelectric (See Color 
Analyzers, P hotoelec- Saxl Instrumen 
tric) Spencer Lens Co. 

Zeiss, Inc., Carl 


COLOR COMPARATORS, 


Visual COMBUSTION, Indicators 
Akatos, Ine Bacharach Indus. Inst 
Baird Associates Bailey Meter Co. 
Barkon-Frink Zowser & ¢ 
Bausch & Lomb Optical Brown Inst. Co 


Central Scientific Co Crew Equip. ¢ 
Electronic Research Labs Dwyer Mfg ¢ 
Fisher Sc entitic Co Ess Inst. Co. 
Gaertner Scientific Corp Friez & Sons 


Hays Laboratories Hays one. 

Hellige. In Preferred tilities 
LaMotte Chemic Pr Republic sine Meters 
Leitz, Inc Tagliabue Mfg. Co. 
Luxtrol Co., Inc. Uehling Instrument ¢ 
Munsell ¢ r 

Rascher & Betzold COMBUSTION, Recorders 
Saxl Instrument Co Bacharach Indus. Inst 
Tagliabue Mfg. Co. Bailey Meter Co. 

Taylor & ¢ Inc Wo Brown Inst. Co 

United Cinephone Cory Ess Inst. Co 

Zeiss, Ine Carl Hays Corp. 


Re ] Flow Met: 
Tagliabue Mfg. Co 
Uehling Instrument Co. 


COMBUSTION CONTROL 


Color Analyzers, Pho- 
toelectric) 


COLOR MATCHING OUT- EQUIPMENT (See 
FITS (See Co!or Com- Controllers, Automatic- 


parators, 


Visual) Combustion) 


STANDARD ELECTRIC 


STOP CLOCKS 


If you have any work in laboratory or 
shop requiring accurate timing, you can- 
not afford to use any instrument that is 
not absolutely dependable. You can be 
certain of precision timing when you use 
a Standard Electric Stop Clock. Thou 
Sands in use in America’s great indus- 
trial and scientific laboratories. 


30 DAYS FREE TRIAL 


Tell us your requirements. We will gladly 
send the Stop Clock you need for a 30 
day free trial. 


Write Department G 


THE STANDARD ELECTRIC TIME CO. 


Springfield, Massachusetts 


BRANCH OFFICES tM PRINCIPAL CITIES 


Ballantine Labs 
Bernard. H. J 

Brush Development Co 
Clough-Brengle ¢ 
Daven ¢ 

Elec. Indicator ¢ 
General Elec. Co 
Hickok Elec. Inst. Co 
Industrial Inst. Inc 
Leeds & Northrup Co. 
RCA Manufacturing Co 
Rubicon Co 

Sensitive Research Ins 
Shalleross ( 
Weston Elec. Inst. Corp 


COMPARATORS 
ical 
Federal Prod. Corp 


Fern ( 

Mico Inst ent ¢ 
North Tool ¢ 
Sch ( Ir 


COMPARATORS, Optical 
Bausch & Lomb Optical 


Can ik n 
Electronic Res J 
Ess Inst. Co 

Jones & Lamson Ma 
Leit lr 

Sche ( J 

¢ ( 


Van Keuren Co 
Zeiss, It ‘ 


COMPASSES, Aircraft 


Ar nerican Ask inia 
Elgin Na Watch ¢ 
Inst Co 
Pi er Ins ment 
RCA Co 
Sta 
COMPASSES, Automobile 
Star Compa ‘ 
1 G 
COMPASSES Azimuth 
Ainsw & Sor 
Leu & 
Pionee Inst ( 
Warren-Knig ( 


Dip 


Gurley & L. 3 
Keuffel & Es ( 
Taylor Inst. Cos 
Warren-Kr ( 


Mechan- 


COMPASSES 
Room (See 
Instruments) 

COMPASSES, Gyro 


Sperry Gyroscope ¢ 


Drawing 


COMPASSES. Magnetic 
Ainsworth & Sons 
Baker Compass Co 
Inst. Co 

ir W. & 


u 1 & Esser 
Kollsman Inst. Co. 
Leur Vol 


Star Compass ¢ 
Taylor Inst. Cos 
Testrite Instrument ¢ 


Warren-Knight ¢ 
COMPASSES, Marine 

American <Askania ¢ 

Baker ¢ 

Bendix Marine Products 

Bliss & ¢ 


Gannhysicat Inst. Co 


COMPASSES, Radio 
Hickok Elec. Inst. Co 
RCA Co 
Triumph \ 


COMPASSES, Ship (See 


Compasses, Marine 
COMPASSES, Telltale (See 
Compasses. Marine) 
COMPENSATION, Mag- 

netic 


Geophysical Inst. Co 


CONCENTRATION RE 
coR DERS 
Es ne-At 
Leeds & 
CONDENSER, Electric 
(See Capacitors) 


CONDENSER LEAKAGE 

Ass t Researct 
Bernard, H. J 
Cloug e 
Electr n 
Hickok. “Elec. Inst. Co 
Industrial Inst lr 
Ja n t il Tr 
Leeds & Northrup Co 
Ra ( Prod ( 
Rawson Elec. Inst. Co 
Peutschmann Cor 


Weston Elec. Inst. Corp 


Drafting 


CLOCK 


MOVEMENTS 
for 


RECORDING 


INSTRUMENTS 


High Grade 8 Day 


and Motor 


Wound 


Movements of Fine 


Quality Built for 


LONG LIFE 


CHELSEA CLOCK CO. 


300 Everett Ave., Chelsea, Mass. 
ESTABLISHED 1886 


For addresses, 


see pages 


CONDENSER LEAKAGE 
Recorders 
Esterline- Ang ( 


Leeds & Northrup 


CONDENSERS 
CAL). Abbe 
Bausch & Lomb Optical 


Scienrif 


OPTI 


& M 
& Bauer, ] 
Spencer Lens Co 
Zeis Inc Carl 


CONDENSER (OPTICAL 
Achromatic 

Bausch & Lomb Optical 

(ant i 

Cla & & 

J 

i ~ 

] 

I « 

fa 13 

Spencer “Lens Co 


CONDENSER (OPTICAL 
Apochromatic 
AN 
Spencer Lens Co 


CONDENSER 
Bull's Eye 
Bausch & Lomb Optical 
Perk ‘ Mof 
Spencer Lens Co 


OPTICAL 


CONDENSER 
Cardioid 
Bausch & Lomb Optical 
Perkin, & Mor 
Praltz & B 


OPTICAL 


CONDENSER (OPTICAL 


Glass 
\ f,las 
Bausch & Lomb Optical 
Clark & Sor 
Fish-Schurman Co 
] 
Ger ‘ 


Inst mt ¢ 


G 
Master Optical Co 
I’ « 


RK & Bet 


Spencer Lens Co 


COIL to CONSTANT 


CONDENSER 
Par 
Baird 
Lomb Optical 
Fi “Schurman Co 


OPTICAL) 


& 
CONDENSER TESTERS 
(See Testers, Condens 


er 


SONDUCTIVITY METERS 
\ 


Leeds & Northrup ¢ 
\ ‘ 
Rubicon Co 


CONES. Pyrometri 


\ }’y 

F sh-Schurman ( 

\ 

CONES, Slump 

Cen 

Mf 


} 


SONNECTORS Plugs 
Clips. Post Jack 


\ \ } 
American Inst. Co 
\ ‘ 

General Radio Co 

Mi 


SONSISTENCY REGULA 
TORS Pulp & Paper 
(See Controllers, Auto 
matic Consistency 


CONSTANT SPEED and 
Frequency Sets 
\ \ 


Elec. Tachometer Corp 
Gaertner Scientific Corp 
‘ 


operation. 


Hays Combustion 
Orsat principle f 
CO:. Water ope 


parts—extreme ac 


There is a Hays 
to fit every requ 


integral mounting 
cording or both. 
Avenue, 


free catalog 


A 24-Hour RECORD—giving ac 
curate and dependable measurements 
so vital to efficient and economical 


dependable performance. 


Michigan City 


Meters employ the 
or measurement of 
rated — no moving 


curacy coupled with 


Combustion Meter 
irement—remote or 

indicating or re 
Write to 925 Eighth 


Indiana. for 


COMMUNICATION MEAS- 
URING INSTRU- 
MENTS 
American Automatic Ele 
P ( 
Coleman 
I 
Negus, S. & J. de, 
Sta 
Riehle Dis 
Shall Mtg Co if 
ww 
ant 
Sonos ‘ . 
res MICHIGAN CITY INDIANA.USA 
¢ 


CONTOUR to CONTROLLERS 


BROWN CONTROLLERS 


Electric oy 
{1r-Operated Types 
Brown Instruments are supplied as electric or air- 


operated controllers, complete with valves, motor 
mechanisms and relays, for automatically con 


trolling temperatures, pressures, flows, liquid lev- 
els, humidity, et Instruments indicate or record 
while they control power plant or industrial 


processes. Write for Catalog 8902 


Brown Pnenmatic Remote 
Transmission System 


For remote transmission of measurement and con 
tre f temperatures, pressures, flows and liquid 
levels in hazardous atmospheres. Write for Bulle 
tin 94 3 


THE BROWN INSTRUMENT COMPANY, a dizi 
ston of Minneapolis-Honeywell Regulator Co. 
4482 Wayne Avenue, Philadelphia, Pa 


BROWN INSTRUMENTS 


COMPLETE 
INSTRUMENTATION 


for INDUSTRIAL PROCESSES 


FRAME - 
CONTROLLERS for temperature, pressure, 
absolute pressure, rate of flow and liquid aa Uae. 


level. Air-operated potentiometer con- 

trollers. Exclusive features resulting in 

unexcelled performance. 
RECORDERS of temperature, pressure, flow 


level, motion and absolute pressure. 


INDICATORS of temperature, pressure, flow 


and level. 


TRANSMISSION SYSTEMS, pneumatic type 


with exceptionally fast response. Electric 


signalling systems. 


CMASONEILAN ) 


REG. U. S. PAT. OFF 


CONTROL SPECIALISTS SINCE 1882 


10 


@ A full line of accurate and safe appa- 
ratus that measures, mixes and feeds chlor- 
ine, ammonia and other gases in solution 
Sterilizers for industrial, waterworks, sew- 
age and swimming pool use. Rota-Meter, 
metering pumps and electrolytic types. 
Manual, semi-automatic or automatic. 
Write for Special Bulletins. 


Everson Manufacturing Company 
225 W. Huron St. Chicago, U. S. A. 


Branches Everywhere 


CONTOUR MEASURING CONTROLLERS, AUTO. 
S MATIC, Bulk Materia! 


PROJECTORS 
Bausch & Lomb Optical Level 
Leitz, Jr Bin-Dicator Co. 
Scherr ( ni 
CONTROLLERS, AUTO 


CONTROL DRIVES (See MATIC, Chlorine 


Servo- Motors) Arca Regulator Inc 
Askania Regulator Co 
CONTROLS, AUTOMATIC Builders Iron Foundry 
(See Controllers, Auto- Everson Mfg. Co 
matic) LaM tte Chemical Pr 
National Meter Co 
Rascher & Betzok 
MATIC (See also eob- Wallace & Tiernan 


ject of Measurement 


and Control 
CONTROLLERS, AUTO. 


MATIC, Combustion 


CONTROLLERS, AUT O- Arca Regulators. Ine 
(See Acskania Regulator Co 
mmonta ontrol Bailey Meter Co. 
Equipment) Brooke Eng. ( 
Brown Inst. Co. 
CONTROLLERS, AUT O- Cambridge Inst. ¢ 
MATIC, Beater Cash Co 
Foxboro Co. Consulting & Engineering 
Green, Arthur B Crew Equip Co 
Mason-Neilan Regulator Defender Automatic Reg 
Merrit ner. & Sales Denver Fire Clay Co 
Electronic Prod. ¢ 
CONTROLLERS, AUT O- 
Atla Valve Regulator Cor 
Bailey Meter Co. gan Cory 
‘ sie A sheroft-Hancoc! Hays Corp. 
Engg. Lammert & Mann ( 
Foxboro Co. Lantz-Phelps Cory 


Hagan ¢ Leeds & Northrup Co 
a Mason-Neilan Reg. Co 


Henszey 
Kiely & M . National Airoil Burner 
Mason-Neilan Regulator National Brass ¢ 
MeDonne & Miller Natural G Kquipmer 
M n R ator Co Paragon 1} ( 
Na rent Penn Elec c Switeh ¢ 
N } ( i W { 
I Flow Meters ( Republic Flow M 
K Thert a R-S aucts 
R Klingemant KI mani 
‘ m y 
Wilgu M ‘ 
CONTROLLERS, AUT O- 
CONTROLLERS, AUT O- MATIC, Condensation 
MATIC. Boiler Water Bailey Meter Co. 
Concentration Roylston ¢ 
Cochrane Corp Fisher Governor Co 
Elgin Softener Corp Friez & Sons 
}ienszey ¢ General Regulator 
Leeds & Northrup Co. Industrial Inst nt ¢ 
Republie Flow Meters Tagiiabue Mfg. Co. 
Trane ¢ Taylor Inst. Cos 
Fischer & Porter Trane 


BIN LEVEL CONTROL 


FOR BULK MATERIALS, 


SEMI-LIQUIDS, LIQUIDS 


A, 


ON HOPPERS 


COUNTERWEIGHT 


LEVER PLATE—— 


ea and BINS 


\ Indicates level of materials, 
automatically controls e’evat- 
ing and conveying equipment 
in response to fluctuating 
levels. 


ON CONVEYORS 
ELEVATOR BOOTS 


Indicates overfeeding, auto- 
matically shuts off drive to 
prevent choking. 


ON WEIGHING 
and BLENDING 
EQUIPMENT 


Automatical'y shuts of scales 


or teeders if material supply 


The Bin-Dicator in cross section fails 


showing diaphragm and _ switch. 


Varying pressure of bulk, semi-liquid or liquid materials against 


the Bin-Dicator diaphragm operates a mercury switch having 
15-amp. rating at 125 volts ac., 10 amp. at 250 volts. Diaphragm 


and switch are 


BOSTON, MASS. th 
U.S.A ternal mounting 


assembled in self-contained design with housing 
measures 10 by 6 inches. Two designs for external and in 


Ask for Typical Installation Wiring 
Diagrams with Explanatory Notes 


For addresses, see pages 54-58 


THE BIN-DICATOR COMPANY 


14615 East Jefferson Avenue 


Detroit, Michigan 
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AUTO- CONTROLLERS, Automatic, 


ATIC, Condenser Cycle (Cont'd 


Leeds & Northrup Co 
Mason-N¢ Reg. Co 


Leeds a Northrup Co. 
Monitor Controller ¢ 


CONTROLLERS, AUTO- Southwestern Elec. La 
MATIC, Consistency Tagliabue Mfg. Co. 


ites Co. Taylor Inst. Cos. 
Este ¢ 
CONTROLLERS, AUT O- 
— R MATIC, 
Arca Reg ators ( 
Neilan Pog x Askania Regulator Co 
a ). 
CONTROLLERS, AUTO-  frarber-Coleman 
MATIC, Current (See Bristol Co. 
Regulators) Brooke Er c 
AUTO- Brown Inst. Co. 
MATIC, Cycle Ca ‘ 
Autocall Co, Cook El ( 
Bailey Meter Co Joa Ri Co 
Bristol Co. Denver Fire Clay ¢ 
Brown Inst. Co Detroit Lut tor ¢ 
Cramer & Co., Inc. I tror I ( 
Denver Fire Clay ¢ Foster Er ( 
Elee. Switch ¢ Gleason-Avery, Jr 
Foxboro Co Hagan ( 
Hanlon-Water lr Hanton-Wate Ir 
Industrial Instru nt ¢ Hays Corp. 


For exact re 


Fulscope Indicating 
Controller 


These indicating and recording 
controllers are sturdy, precise, 
highly adaptable. 


i ee BRAINS of many Taylor Sys 
tems are the famous Fulscope Con- 
trollers. These instruments, equipped 
with the original Universal Sensitiv- 
ity Adjuster, are adaptable to practi- 
cally any operating condition. Because 
of their simple construction and _ in- 
terchangeable parts, plants are able 
to standardize on Taylor Instruments 
throughout. We list below a few of 
the Taylor Control Instruments. 


Some types of Fulscope Controllers 
Indicating Temperature and Pressure Controllers, 


used where temperatures and pressures 
must be under exact contr but chart 
records are aot necessary 

Recording Temperature and Pressure Controllers, 
which write on one chart, continuous 


t records of ( ntrol Wai? 
tained. “Singl-Duty” type controls one 
temperature, “Dubl-Duty” type records 
two temperatures, or one temperature 


ind one pressure 


permanet! 


CONTROLLERS, Automatic CONTROLLERS, Autom atic 


Damper Desuperheat 
Johnson Serv ( Mason-Neilan Regulater 
Kiely & M M Reg ( 
Leeds & Northrup Co Nort n I ( 
Mason-Neilan Regulator Rey Flow M 
Nationa \ Burnet Sper Eng. ¢ In 
Natural Gas } I Tagliabue Mfg. Co 
Penn Electr s h ¢ Taylor Inst. Cos 
Powers Regulator Co 
Pref ed Tt CONTROLLERS. AUTO 
Rey Flow M MATIC, Draft 
Ruggles-Kling Arca KR at In 
Schade Valve Mf ( Askania Co 
Spence Er ( I Ail 
Tagliabue Mfg. Co Bailey Mete Co 
Thrush & Co., H. A J n ¢ 

Watts R ( Bristol Co 
White- Rods 1 Eng. 
Wilgus M ( Brown Inst. Co. 
CONTROLLERS, AUTO 

MATIC. Desuperheat Der } 
Arca Reg Eng. 
re kania ‘Reg: lator Co ( R ‘ 

Valve G \ 
Bailey Meter Co H n ¢ 
Hiagan ¢ 
Leeds & Northrup C Contir i nex 


of temperature and 
use Taylor 


Fulscope Recording 
Controller 


Reset Controllers, 


Dubl- -Respans Control Instruments, 


ire ST 
nz load changes 
Time Schedule rulate 
to I ac eat 
Hyorometes, ‘ 
dry ilb temperature 
Flow and ‘Liquid Level Controilers 


i 


sewher this pub t n.) 


Self-Acting Temperature Controllers 


Indicating LRecording * Controlling 


_ TEMPERATURE, PRESSURE, FLOW 
and LEVEL INSTRUMENTS 


For addresses, see pages 54-58 


CONTROLLERS 


Foxboro makes a comprehensive line of Air 
and Electric-Operated Controllers for tem 
perature, pressure flow liquid level and hu 
midity. The control systems include every 
type from the simple Open-and-Shut Con 
trol to the Foxboro Stabilog Control System 
—providing the ideal type of control for 
every job. 

For information concerning the entire lin 
of Foxboro Instruments and Controllers refer 
to ‘Sweet's Catalog", or write for a copy 
of Bulletin No. 199-2. The Foxboro Company 
46 Neponset Avenue, Foxboro, Mass., U.S.A 
Branch offices in 25 Principal Cities 


BAILEY METER 


CONTROL 


Me ter Automati 


ulers results sul 


fuel increased f[ ier apa 


tr 
J 
t 
If y inexpensive air-operated 
trol system has been applied to a zes 
nd types of boilers ranging from 20% Lo 


ipward. It is applicable to all fuels and al! 
method f firing 

For further information consult Sweet 
Engineering Catalogs or write for bulletir 
No. 102-A. 


BAILEY METER COMP 
1041 IVANHOE ROAD . CLEVELAND, O. 
Bailey Meter Company Ltd., Montreal, Conade 
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sp Control of tial 
saving in ity BEd 
reduction f fu e mainte 
nance; more time for operators to devote t “4 
general station maintenance; and improve aS 
le ment in the general character of service Be 
Poe Bailey Meter Control makes _ ble the ‘ 
: everyday operation of boilers at test effi i 
I ete 3 
compre j iva ¢ f = 
(set t ich it +} Repre 
ntat e Cata sent 1est. T a 
N. Y. Plant also in Toronto, Canada : 
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CONTROLLERS 


CONTROLLERS, Automatic CONTROLLERS, Automatic 


densatior Float (Cont 
Hays Corp } y & 1 
Leeds & Northrup Co Mason-Neilan Regulator 
Mason-Neilan Regulato MecAlear Mfg. ¢ 
‘ Penn Swit 
Mi Powers Regulator Co 
M K Whit nt 
\ Mir ‘ 
Tag iabue Mfg. Co Tagliabue Mfg. Co 
Tayi Inst. Cos Taylor Inst. Cos 


CONTROLLERS, AUTO 
MATIC, Fiow 
American Meter Co 
Bailey Meter Co 
Brown Inst. Co 
Bristol Co 


ONTHOLLERS, AUTO 
MATIC Feed Water 
Askania Reqolator Co 


Bailey Meter Co 


H { ‘ 
i] i 
} ‘ ‘ 
‘ } Cor 
} & » Foxboro Co 
Ge 1 t 
Ma Neilar Rep Co it 
Leeds & Northrup Co 
Mason-Neilan Regulator 
Renu Meter 
" \ ' Tagliabue Mfg. Co 
Taylor Inst. Cos 
\ nt 4 
M ‘ 
CONTROLLERS. AUTO 
MATIC. Filter Rate CONTROLLERS. AUT O- 
Cochrane Corp MATIC, Flow Propor- 
! ] ‘ tioning 
Mason-Neilan Reg. Co American Meter Co 


Taylor Inst. Cos \ K In 
Ackania Regulator Co 
\ 


CONTROLLERS. AUTO 
MATIC. Float 
‘ 


\ 
Bailey Meter Co 


\ ‘ ‘ 
A 
: Bristol Co 
\ 
Cochrane Corp : ~ 
, 1 Cochrane Corp 
‘ It 
} ‘ ! I’ ( 
Fischer & Porter 
Gea K ‘ 


n W It 


The two snap action 
switches will: 


A. Control heating or cooling or both. 
B. Control the temperature and give 
either a high or low limit device. 

C. Give either two or three step con- 

trol. 
D. Give floating control with reversing 
control motors. 
E. Give two or three speed control of 
auxiliary motors. 
Available for temp. —100 to 14006 F. Other 
models with special alloy tubes suitable 


up to 1800 F. 
Send for particulars 


BURLING comeany 
COMPANY 
239-241 Springfield Ave.. Newark, N. J. 


CONTROLLERS, Automatic CONTROLLERS, Automatic 
d 


Flow Proportioning Furnace (( 
Cont'd Denve Fire Clay ¢ 
y Det Laut ator ¢ 
lir Eng Dickson 
I mert & Mann ¢ Friez & Sons 
Mason-Ne lan Regulator } ns hon ¢ 
McA Mfg. 4 G Reg tor ¢ 
M n R t Avery, Jr 
K } M ‘ n Cor 
Revi Is G K t Hays Corp 
Er ( Ir ker 
Tagliabue Mfg. Co lohr n Mfg. Co 
Taylor Inst. Cos Leeds & Northrup 
( ng 
\ } ‘ Mason-Neilan Regulator 
Wheelco Inst. Co MeCor ‘ 
N \ 
CONTROLLERS, AUT National Brass 
MATIC. Fluid Propor- Natural G I ! 
tioning n ‘ 
American Meter Co 
\ Regulator lr Payt x“ 
Askania Regulator Co Penn 
Bailey Meter Co Perfex 
Bristol Co Pyrometer Inst. Co 
( K Klingemanr 
Cochrane Corp ‘ont 
Spence Engineering ¢ 
Fischer & Porter 
Get Tagliabue Mfg. Co 
H nm Taylor Inst. Cos 
Hanlon W It (inephone 
Hen Wheelco Inst. Co 
Internationa Filter ¢ WW Mi ( 
Mason-Neilan Regulator WI K 
n Regul ( Mi 
i & Bird, 
Tagliabue Mfg. Co CONTROLLERS. AUTO. 
Taylor Inst. Cos MATIC Gas Mixing 
(See Controllers, Auto- 
CONTROLLERS, AUT matic Flow Propor- 
MATIC Frequency tioning 


(See Regulators) 
CONTROLLERS. AUT 


CONTROLLERS, AUTO MATIC. Granular Ma- 
MATIC. Furnace terial Level 

Am. G Furnace ( Bin-Dicator Co 
Arca Regula Inc 
Askania R lat Cc 
Shee CONTROLLERS. AUTO. 
Aut Tem Cont: MATIC, Gravity 
Bailey Meter Co \ Reg Jn 
Rar ( wn Askania Regulator Co 
Bristol Co Bailey Meter Co 
Brown Inst. Co Mason-Neilan Regulator 
‘ ‘ Min & 8 r & 
( Da Tagliabue Mfg. Co 
Defend \ it Taylor tnst. Cos 


FEED WATER 


@ Bailey Meter Company offers three dis- 
tinct feed water control systems. They are 
(1) the Thermo-hydraulic Feed Water Regu 
lator which is suitable for the majority of 
small boilers operating at relatively low 
pressures. This regulator operates from 
water level alone and is provided with a 
fully balanced tight seating V-port regu 
lating valve designed to give a straight line 
characteristic. It offers the advantages of 
low installation cost, removable valve parts 
and independence of valve location 

(2) The Single-Element air-operated feed 
water control system is recommended for 
installations on which smooth regulation of 
feed water flow is desired, and a wide 
regulating range cannot be used. This 
system is controlled by water level alone 
as measured by a Bailey Boiler Drum Water 
Level Recorder 

(3) Bailey Three-Element feed water 
control is recommended for high capacity 
low water storage boilers operating at high 
pressures or for boilers operating at medium 
pressures with violent load fluctuations 
This system is based on actual measurement 
of water flow to the boiler, steam flow from 
the boiler and water level within the boiler, 
and is adjusted primarily to control the 
rate of water flow to the boiler so that it 
equals the rate of steam flow from the 
boiler 

For detailed information consult Sweet's 
Engineering Catalogs or request bulletin 


@ No. 183. 


BAILEY METER COMPANY. 
1041 IVANHOE ROAD . CLEVELAND, O. 
Bailey Meter Company Ltd., Montreal, Canada 


For addresses, see pages 54-58 


CONTROLLERS, A UTO- CONTROLLERS, Automatic, 


TIC, Humidity Liquid Level (Cont'd 
American M ening ¢ Askania Regulator Co 
Arca Regu In Atlas Valve Co 
Atla e 4 Au 

Barber-Coler ‘ Bailey Meter Co 
Bristol Co. PBeltield ¢ 
Brown Inst. Co. Binckley, G. S 
Consol. Asheroft-Han \ Bin-Dicator Co 
Cramer & Co., Inc Boylston ¢ 
Detroit Lat itor ¢ Bristol Co 
Dietert Co Brown Inst. Co 
n Prod, ¢ Builders Jron } 
Fenwal, Cash Co 
Foxboro Co Cochrane Corp 
Friez & Sons Con Ashcroft -Hancock 
Ger il Controls ¢ Cutler-Hamr Jn 
H-B Inst. Co., Inc Davis Reg. ¢ 
Ind rial Inst. ¢ Electronic Prod, ¢ 
Johnson Service € ( 
Leeds & Northrup Co Elec. Indicat ( 
Mason-Neilan Regulator Fisher Governor Co 
MeDonr & Mille } ter Engg. ¢ 
Moeller Instrument Co Foxboro Co 
Parks-C) er } k 
Penn Electr Swite Furnas Electric ¢ 
te rhermometer General Controls ¢ 
Powers Regulator Co General Regulator Corp 
haw herr t Guardian Elec. Mfg. Co 
S ( In Hagan Corp 
Scientit Ir ‘ Hanlon-Waters, In 
s n Ele« n International Filter Co 
Supreme Ele Kiely & Mueller 
Tagliabue Mfg. Co Klipfel Mfg. Co 
Taylor Inst. Cos. Lumenite Elec. ¢ 
Thwing-Albert Inst. Co Luxtrol Co., Ine. 

hn-G. E. Witt ¢ Mason-Neilan Regulator 


MeAlear Mfg. Co 


CONTROLLERS, AUTO. 
MATIC, Humidity and 
Temperature (See Con- Nati n Regu 
troilers, Automatic, Hu- 
midity and Controllers, Ka 
ture) 
herm 
Preferred 1 Mfg 
CONTROLLERS, AUT O.- Republic Flow Meters 
MATIC, Lighting Schade Valve Mfg. Co 
Cutler-Hammer, Jr Spence Engineering 
Luxtrol Co., Ine Stets ¢ 
n Elect Tagliabue Mfg. Co 
sou Tronic Taylor tnst. Cos. 
United Cinephone Cory Instrument ¢ 
Weston Elec. Inst. Corp Water Leve Controls ¢ 
Zenith Electric W Regulator 
Wheelco Inst. Co 
CONTROLLERS. AUT Wilgus Mfg. ¢ 
ATIC, Liquid Level 
\ B ( CONTROLLERS, AUT 0Q- 
American Meter Co MATIC. Load (See 
Area R Tri Regulators) 


FLAME-OTROL 


is the only instant acting safety 


con 
gas, 


FLAME-OTROL is the only 


inst 
and 
Fac 
ers 


Write for Bulletin No. 1101 


MAKE YOUR PLANT 


EXPLOSION PROOF 


24 HOURS A DAY 


trol designed to operate on 
oil or powdered coal. 


rument of its kind approved 

listed by both Associated 
tory Mutual and Underwrit- 
Laboratory. 


heelco Instruments Co. 


1933 So. Halsted St. Chicago, Ill. 
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Micromax Electric Control tor temperature, etc., consists of Micro- 
x instrument with valve-drive and relay developed a 
accuracy. Simple, easy 


s a unit to provide speed, sensitivity and 
nstall, low in maintenance. 


\Metermax Combustion Control is a unit svstem which automatically 
nd air tor efficient combustion tn boiler and industrial 


TELEMETERS . 


oportions fuel a 


MEASURING INSTRUMENTS 


CONTROLLERS 


FOR AUTOMATIC REGULATION OF 
TEMPERATURE, COMBUSTION, pH, ETC. 


furnaces. 


nd engineered request. 


AUTOMATIC CONTROLS 


controls for special problems. 


Intormation 


LEEDS & NORTHRUP CO. 


4984 STENTON AVENUE, PHILADELPHIA 
HEAT-TREATING FURNACES 


CONTROLLERS, AUT O- 


TIC, Moisture (See Pressure (Cont'd 


Controllers, Automatic. Connelly Tron Sponge 
Humidity) Cor ft-Hancoct 
Cutler-Hammer, Yne 
CONTROLLERS, AUT O- Dav K ( 
MATIC. Phase (See Este ¢ 
Regulators) Dockson ¢ 
I Fuel Engg 
CONTROLLERS, AUT O- Emerson Apparatus 
MATIC, Phosphate Fisher Governor Co. 
Feed Ford Reg. Valve C 
Cochrane Corp Foster Engg. ¢ 
Fischer & Porter Farnese Co. 
Hagan Corp Friez & Sons 
Furnas Eleetrie Ci 
CONTROLLERS, AUT O- Gas Specialtic 
MATIC, Power Factor General Controls Co 
(See Regulators) General Regulator Cory 
Gen. & J 


Hanlon-Waters. Jn 
Hays Corp 


CONTROLLERS, AUT O- 
MATIC, Pressure 


Acme Regulator ¢ Hoke. Inc. 
Allen-Bradley ¢ Hydra ig 
Askania Regulator Co Industrial Inst. ¢ 
Areca Regulator In el Mf Cc 
Atlas Val ( Li ert & Ma ( 
matic Control ¢ 
Au Ter Contr Regulator 
Bailey Co. McDonnell & Mil 
Baldwin-S “ae wark Cor} M 1 Corp 
Bastian-Blessing ¢ M n Regulator ¢ 
Beltield Co Nat il Gas Equi Ir 
Boek & Northern Equip. ¢ 
Boylston Ce Penn Electrie Sw 
Bristol Co. Perfex Corp 

ke Eng. ¢ Powers Regulator Co 
Inst. Co Precision Therm. & Inst 
B i I Found Ran Inc 
Ca ‘ Repuhl Flow M 


@ Bailey Meter Control of desuper- 
heating and pressure reducing incor- 
porates standard Bailey Recorder- 
Controllers for both pressure and 
temperature, as well as a special Bailey 
Reducing Valve equipped with valve 
positioner and air cooled packing 
gland. 

The control system is air-operated 
and is arranged to maintain the desired 
final steam temperature by controlling 
the quantity of water fed to a cartridge 
type desuperheater. This temperature 
is measured by a sensitive bare bulb 
temperature recorder-controller with 
the temperature bulb located at the 

@ outlet of the desuperheater. 


BAILEY METER COMPANY 
1041 IVANHOE ROAD . CLEVELAND, O. 
Bailey Meter Company Ltd., Montreal, Conada 


CONTROLLERS, Automatic, 


CONTROLLERS, Automatic, CONTROLLERS, AUTO- 
Pressure ((ont MATIC. Specific Gravi 
Rey! Is G Regulat ty See Controllers 
R haw I n t Automatic, Gravity 
K iN nr 
MATIC, Speed (See 
( Tachometric below 
Spencer Thermost ( 
St ng Er ( CONTROLLERS, AUTO- 
Tagliabue Mfg. Co MATIC. Stoker (See 


CONTROLLERS, AUTO 


Taylor Inst. Cos Controllers, Automatic 


Thrush & ¢ i. Furnace 

Vehling Instrument ¢ 

\ MATIC. Strain-Rate & 


itt Regulator ¢ 
Wheelco Inst. Co CONTROLLERS, AUTO- 
Wi R } MATIC. Synchronizing 


\ Mfg. ¢ (See Regulators 


CONTROLLERS, AUTO- 
MATIC, Tachrometric 


Askania Regulator Co 
Bailey Meter Co 


MATIC, _Pyrometric 
Gas 
Askania Reguiator Co 
Bailey “Meter Co Brown Inst. Co 

Bristol Co 
Brown Inst. Co 


Foxboro Co 
} 


i R ‘ 
Inst. Co Mason-Neilan Regulator 
‘ ! ‘ 
I 


Engelhard, Chas 
Fert 


‘ CONTROLLERS. AUTO 


Foxboro Co MATIC Temperature 
Ger } ( (See Pyrometric above 
G-M Labs or Thermometric below 
H n ¢ 

Hoskins M CONTROLLERS, AUTO 
MWe Testing Labs MATIC Temperaiure 
It Ir a Time (See Controllers 
Leeds & Northrup Co Automatic Thermomet 
Lewis Engg. Co ric: Controllers, Auto- 
matic. Thermostatic 


N silan Regulator Controllers 


Part Time 
Pyrometer Instrument Co 
I’ ( 


Automatic 


Ss I I CONTROLLERS, AUTO 
J MATIC, Thermon etrit 
Tagliabue Mfg. Co Bailey Meter Co 
Taylor Inst. Cos Bristol Co ; 
Thwing-Albert Instrument Brown Inst Co. 
Uehling Instrument Co Burling Inst. Co 
Wheelco Inst. Co \ 
‘ 
CONTROLLERS, AUTO- ( 
MATIC. Radio Remote I M J 
\ \ } 
Guardian E'ec. Mfg. Co } n uA 
RCA Manufacturing Co Fish-Schurman Co 
(ir ( Foxboro Co 


CONTROLLERS. AUTO- 


CONTROLLERS 
M 


Cas ‘ 
‘ H Ir CONTROLLERS, AUTO. 
Ks MATIC, Thermostatic 
( \ Untontiin Tra 
n ¢ Allen-B 
\ n Inst. ¢ 
Askania Regulator Co 
ntr Bailey Meter Co 
Mason-Neilan Regulator Bristol Co 
Per Elect Brown Inst. Co 
fex Burling Inst. Co 
Sa ( In r k } r ( 
Schade Valve Mfg. ( Cramer & Co., Inc 
Tagliabue Mfg. Co D'Este ( 
Taylor Inst. Cos Det 
Rodgers Electr Dickson 
Ed } 11 Controls 
CONTROLLERS, AUTO- Eleetrot Control Corp 
* MATIC, RKVA (See } t ‘ 
Regulators Fenwal, Inc 
For addresses, see pages 34-98 


Friez & Sons 
Ger 


‘ 
W 

H-B I ( ] 
lil. Testing Labs 
Lit ( 


MATIC. Rate-Volume 
Ackania Regulator Co 
Brown Inst. Co 
¢ ‘ 


Fischer & Porte 


Moeller Instrument Co 
Hagan ¢ $ 
Hat \\ I 
Taylor Inst. Cos Pr & ht 
AUTO- 


ATIC. Refrigeration Tagliabue Mfg. Co 
Allen-TR ‘ Taylor Inst. Cos 
Brown Inst. Co Wheelco Inst. Co 


CONTROLLERS, Automati 


CONTROLLERS, AUTO 


Thermostatic (tur MATIC Time 
Fish-Schurman Co \ ‘ 
Friez & Sons \ ( \ 

} ( \ 
} 
tor ( Bailey Meter Ce 
( \ ] ‘ \ 
( Cramer & Co., | 
] ‘ 
Foxboro Cc 
IN «& \ 
Nif 
] ‘ 
M ( Luxtrol Cc ! 
\I ‘ ‘ 
~ Mason-Neila Reguia 
Powers Regulator Cx 
« J Powers Regulator Co 
] = 
“A ~ 
Tagiiabue Mfa. Ci 
Taylor Inst. Cos 
} & ] 


Tagliabue Mfg. Co CONTROLLERS. AUTO 


& | H \ MATIC. Vae m 
‘ \ ‘ 
\ ‘ ‘ 
West Elec Inst. Corp Ackania Regulator ( 


( Bailey Mete 


TEMPERATURE 
SUPREMACY 


CAPACITROL 


Temperature Control 


Actually closer tempera 
ture control than the best me 
chanical instrument you can 
buy. There is no time lag be 
tween temperature deviation 
and control action. Closer con 
trol is not possible. yet 
CAPACITROL sells in the 
lower price ranges 


Wheelco catalog should be in your 
library—W RITE TODAY. 


Wheelco Instruments Co. 


1933 So. Halsted St. Chieago, It. 
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CONTROLLERS 


DYNAMOMETER 


Specifically... 


Examine the rugged construction of Westcott orifice meters 


materials 


. selected 


parts of forged or hardened stainless steel, special alloys 


screw and welded connections. Note simplicity in design, facilities for easy 


adjustment 


instrument. Complete literature available. 


/ 
CONTROLLERS Aut ymatic 
Vacuum 
~ isto! Co 
hi 
Inst. Co 
\ 
( 
K 
‘ 
Fisher Governor Co 
‘ 
Foxboro Co 
I n 
‘ \ ~ i 
‘ } ‘ 
f \lf ‘ 
Mason-Nei'an Regulator 
MoA Mf 
N lt 
N } ‘ 
Perfex 
Powers Reguiator Co 
herm & Ins 
Ss \ M ‘ 
Ir ‘ 
Tagliabue Mfg. Co 
Taylor Inst. Cos 
\ n G Witt 
VW Rod 
W Mf ‘ 
CONTROLLERS. AUTO 
MATIC Valve (See 
Valve - Operating De- 
vices 
CONTROLLERS, AUTO 
MATIC. Viscosity 
Bailey Meter Co 
Foxboro Co 
Ger ‘ 
G I 
] ‘ 
lr ( ‘ 
CONTROLLERS, AUTO 
MATIC. Voltage (See 


Regulators) 


CONTROLLERS. AUTO 
MATIC. Volume 
Arca KR Ir 
Askania Regulator Co 
Brown Inst. Co 
Cash 
Foxboro Co 
Hagan Corp 
Hanlon-Waters, In 
Regulator 


Neilan 
t Cinephone Cory 


14 


CONTROLLERS. MANUAL 
(Non-automatic), Field 

‘ 
G ‘ 
Mor ‘ 
National 
~ ‘ 
Ward Leonard Elec. Co 
AM 


‘ 
lec. Controller 


CONTROLLERS. MANUAL 
(Non-automatic) Motor 
nl 


Mor Cor ‘ 
National Elec. Controller 
Se ( 


Elec. Co 


Ward Leonard 
CONTROLLERS. MANUAL 

(Non-automatic) Rheo- 
static 

Allen- Brad ‘ 

\ ‘ M ‘ 

i 

blew ‘ & Mf 

Gene } ‘ 

Mon Cor er ¢ 

National Elec. Controller 

Ohmite Mtg. Co 

Rubicon Co 

Schaef ‘ 

Ward Leonard Elec. Co 
W n } Mt 
CONTROL SYSTEMS (See 

Controllers, Automatic 

COUNTERS, Alarm 

Mi ‘ 
COUNTERS. Cycle 

\ «x 

Bristol Co 

ier ‘ 

Ir Ir ‘ 

n Electr 

Raytheon Mfg. Co 

= ‘ eTn n 

Standard Elec. Time Co 

‘ 

1 ne 

Ward Leonard Elec. Co 

«Elec. & Mf 
Footage 

A 

Bristol Co 

Durant Mfg. ¢ 

Elec. Tachometer Corp 


MeDonne Odometer ¢ 


AMERICAN METER COMPANY 


METRIC METAL WORKS ER/E, PENNSYLVANIA 


easy cleaning. The Westcott is a PRACTICAL engineering 


COUNTERS. Footage 


K 

~ 

Veeder-Root, Inc 
COUNTERS. 

Cramer & Co., Ine 

Elec. Tachometer Corp 

( 

n 

W ‘ 

Mf 
COUNTERS Lumbe 

\ «x 

Ml ‘ 

& | ‘ 


COUNTERS 
1 


M 


Productior 


Bristol Co 

Cramer & Co., Inc 

I) 

Elec. Tachometer Corp 

Guardian Elec. Mfg. Co 

Ha Mf R. 

Luxtrol Co., Ine 

MeDont o ( 

M Ml i 

n 

( 

n } 

Vnited ne 

Veeder-Root, Inc 
RS Revolution 

« 

Co 

Boulin Instrument Corp 

‘ nes Machine W 

Mri ‘ 

Etec. Tachometer Corp 

« | 

ld Pres 

Jaes ‘ 

Jone M 

Luxtrol Co., Inc 

Mar ( Ja x 

Mason-Neilan Regulator 

McDonr Odometer ¢ 

Misener Mf ‘ 

Ohme Regist ‘ 

Prod n Ir ( 

George 4 lr 

hwe Electron 


For addresses, 


COUNTERS, Revolution 


& 
Standard Elec 


Time Co 
Mfg. ¢ 
st Ls 
Veeder-Root, Inc 
\\ n We 
‘ 0 


RS, 
« 

Bi Co 

1) \l ‘ 


Stroke 


! ‘ 

Guardian Elec. Mfg. Co 

iH Mf K. 

ter ¢ 
Inc 

od eter ¢ 


Luxtrol Co 
MeDom 

]’ 
‘ 

I’ 

n electronic 
Vnited ¢ ne 
Veeder-Root, Inc. 


COUNTERS, Twist 


Bovulin Instrument Corp 
Luxtro! Co., Ine 
MeDontr ond eter 
Rotler-Smith Co 
Sa Ir 
Ss hlectror 
Alt 
COURSE PROTRACTORS 
(See Protractors, 
Course) 
CRYSTALS, Piezoelectric 
Electr Co 
Bruesh Development Co 


General Radio Co. 

“pet Manufacturing Co 

‘ 

Ir 
CRYSTALS, Quartz 

( 

Ir 

General 


Radio Co 
al To. 
J. 


RCA Manufacturing Co. 


CRYSTALS. Rochelle Salt 
Brush Development Co 
CRYSTALS, Tourmaline 
J Ir 
( t La 
7. Ir ‘ 
CUBIC FOOT BOTTLES 


(See Bottles,Cubic Feet) 
CURRENT LIMITERS 
Ger 
Monit Controller ¢ 


CURRENT METERS (See 


Meters, Current) 
CURRENT REGULATORS 
(See Regulators, Cur- 
rent) 
CURVE TRACERS (See 


Drawing Instruments) 


CUTMETERS 


Amthor Testing Inst. Co. 
( M T ( 
VieDonne!l od ter ¢ 


CYCLE CONTROLLERS 
(See Controllers, Cycle) 


CYCLE COUNTERS (See 
Counters, Cycle) 
CYCLOMETERS 
Veeder-Root, Inc. 
CYLINDERS, GRADUAT. 
ED (See Apparatus 
Laboratory, Glass) 
DECELEROMETERS (See 
Accelerometers) 
DECIBEL METERS (See 
Sound Level Meters) 
DEEP SEA 


INSTRUMENTS 
Ba f Mf ( 


DEFLECTION TESTERS, 


Light Wave (See Test- 
ers, Deflection, Light 
Wave) 
DEFORMETER 
iwin-Sou wa Corp 
Dietert Co 
Holz, Herman A 


DELINEASCOPES 
Bausch & Lomb 
Leit Inc 
Spencer Lens Co. 


DEMAND, Indicators (See 
Meters, Demand, Elec- 
tric; Meters, Demand, 
Gas) 


see pages 54-58 


DEMAND 
Bailey Meter 
Angus ¢ 
Gene Elec 
Lambe Meter 


Recorders 
Co. 


Inc. 


Landis 
Lin ! er 
Westinghouse Ele 


& Gyr, 
Meter 
& 
DEMAND 


METERS 
Demand 


LIMITING 
(See Meters, 
Limiting) 


DEMAND METERS 
Meters, Demand) 


(See 


DEMAND TOTALIZING 
RELAYS & DEVICES 
(See Relays, Demand 
Totalizing) 


DENSIMETE RS 
\kat n 
Na \ inate Cory 
Ptaltz & WBauer, In 
Tastiabue Mfg. Co. 


DENSOMETERS 
Gaertner Scientific 
G y, W. & L. I 
Tagliabue Mfg. 


In Carl 


Corp 
Co. 


DEPTH, Indicators, Length 
Chica Dial Ind. Co 
Federal Prod. Corp. 

to 


Sta 


DEPTH, Indicators, 
Bacharach Industri 
Meter Co. 
I Ir ator ¢ 
Fexbero Co. 
Geophysical Inst. Co. 
Mason-Neilan Regulator 
Morey & Jones, Ltd. 
Tagliabue Mfg. Co. 
Uehling Instrument Co 


Liquid 


ul Inst 


DEPTH, Recorders, 
Bailey ee Co. 
C 
Foxboro Co. 
Geophysical Inst. Co. 
Mason-Neilan Regulator 
Tagliabue Mfg. Co. 


Liquid 


DETECTOR CARS, For 
Testing Rails in Track 
Sperry iets, Ine 


DETECTORS, Benzol 
Mine Safety Appliances 


DETECTORS, Carbon 
Monoxide 


Mine Saf ty Appliances 


DETECTORS, Hydrogen 
Cyanide 
Mine Safety Appliances 
DETECTORS, Hydrogen 
Sulphide 
Mine Safety Appliances 
DETECTORS, Mercury 
Vapor 
Mine Safety Arpliances 
Metal 
ited) Research 
neral Elec. ¢ 
Geop! "ysical Inst. Co 


Ili. Testing Labs. 
Ine. 
eFarlin 

RCA Manufacturing Co 

Southw Electronics 

United Cine me Core 
DETECTORS, Methane 

Mine Safety Appliances 
BETECTORS. Mine Gases 

Sushnell, B 

Mine Safety Appliances 

Southw'n Electronics Labs 


DETECTORS, Potential 
Tittalfuse Vat 
Minerallae Elect ( 


DETECTORS, Radium 
American Inst. Co. 


DETECTORS, Voltage 


Allen El & Equip. ¢ 
General Ele ( 
Gen. il Laboratory 
Ideal Cor r Dresser 
Mets Devices ¢ 
Minerallae Electric ¢ 
DIAL INDICATORS 
(Length) 
A 
grown & Sharpe 
Chicas Dial Ind. ¢ 
— Prod. Corp 
m Crystal Labs 


fic Inst. ¢ 


DIAL MICROMETERS 
(See Micrometers, Dial) 


DIFFERENTIAL PRES- 
SURE (See Controllers, 


Gages, etc., Pressure) 

DIFFRACTION GRATING 
(See Grating. Diffrac- 
tion) 


DILATOMETERS 
American Inst. 
Dietert Co. 
Ferner ( 
Gaertner 
E. I 


Co 


Scientific Cor; 
seitz, Ine 

Rockwell ¢ 

Zeiss, Ih 


DIVIDERS. Voltage 
(Radio Frequency) 
Andrew, Victor J 
General Elec. Co 
General Radio Co 
International Resistance 


Mfg. 
Ward Leonard Elec. Cc 
DIVIDING HEAD, 
OPTICAL 
Zeiss, Inc., Carl 
DIVIDING 
American 
vn «& Shary 
Gaertner Scientific Corp 
Ap 


MACHINES 


Askania Cory 


Hay Scientifi ps 
Hol Herman A 
M Instrument ¢ 
Precise Instrument 
DRAFT, Indicators (See 
Gages, Draft) Re- 
corders (See Gages 
Draft) 
DRAWING 
INSTRUMENTS 
Alpha Instrument ( 
Altender & Sons 
Dietzen Co 
Gurley, W. & } 
Henschel & C 
Kern Co 
Keuffel & Esser 
Mi) Falls 
Post ¢ Frederick 
Soltmann, Inc } G 
Speldel & Cr 
Starrett Co 
Union Tool Ce 
United States Blue Prir 
Warren-Knight ¢ 
Weber 
White Co., Inc David 
DRIFT INDICATORS 
Driftmeters, Inc 
Gurley, W. & L. I 
Kollmorgen Optical ¢ 
Inst. Co 
Pior Instrument Ce 
DRIFT INDICATORS, 
Bore Hole 
Sperry -Sun Well Surveying 
DUROMETERS (See Test- 
ers & Testing Ma- 
chines, Hardness) 


DUST ANALYSIS 
APPARATUS 

Bausch & Lomb Optical 
Central Scientifie Ce 
Corning Glass Work 
Eimer & Amend 
Falstrom Co. 

Federal Pneumatic System 
Fist Scientifle 
Macalaster 
Mine Safaty Appliances 
Pfaltz & Bauer, Inc 


DYNAMOMETERS, 
Hydraulic 
Tay Mfg. ¢ 


rp 


DYNAMOMETERS, Pull 
Rod 

Apps 

Corp 

isch, 


Scientific 
Decker 
Kohlb 


Hayes 

Martin 

Seederer Inc 

DYNAMOMETERS, Rotary 
Absorption 

Bristol Co 

General 


DYNAMOMETERS, 
Tension 
Baldw n-Southwark Corp 
Boulin Instrument Corp. 
Holz, Herman 
Olsen Testing 
Biekle Div 


Seederer-Kohlbuse 


Machine 


DYNAMOMETERS, 
Torsion 
Holz, Herman A. 


DYNAMOMETERS, 
Transmission 
Holz, Herman A. 
Seederer-Kohlbuseh 


DYNAMOMETER CARS, 
Railway 
Holz, Herman A. 


Low Maintenance 
y 
We 
4 
~~ 
43 
Elec, Con & Mt 
Scientific Inst. Co 
Willson Products, Ine 
le 
: 
* 


ee 


EARTH CURRENT 
METERS (See Meters, 
Earth Current) 


EARTH RESISTANCE 
METERS 


American Inst. Co. 
Biddle Co., Jas. G. 
Geophysical Irist. Co. 
Industrial Insts. Inc 
Rawson Electrical Inst 
Rubicon Co. 
Southwestern Electronics 
Sticht & Co 


EBULLIOMETERS 
American Inst. Co. 
Braun Corp 
Central Se entific Cr 
Eimer & Amend 
Precision Therm. & Inst 
Rascher setzold 
Tagliabue Mfg. Co. 


EBULLISCOPE (See 
Ebulliometers) 


ECHELON GRATING (See 
Grating. Echelon) 


ELECTRIC WAVE FIL- 
TER SECTIONS 
Andrew. Victor J 
Bliley Electric Co 
Clough-Brengle Co 
General Radio Co. 
United Transformer Cort 


ELETTROMETERS, 
Quadrant 
Cambridge Inst. Co 
Central Scientific Co 
Pfaltz & Bauer, Inc 
Precise Instiument Co 
Rubicon Co. 
Testrite tustrement ¢ 
Welch M* 


Geophysical tout: Co 
Pfa Pauer, Inc 


ELECTRONIC METERS 
(See Meters, Electronic) 


ELECTROPLATING 
SOLUTION TESTING 
APPARATUS 


Central Scientifie Cc 
Insts. Inc 
Bauer, Inc 


Thwing- Albert Inst. Co 


iratus ( 
nver Clay ¢ 
Geophys a Inst. Co. 
Pfaltz & Bau In 
Southwestern Electronic- 


ELLIPSOGRAPHS (See 
Drawing Instruments) 


MEASURES 
itt & Whitney 


ENGINE INDICATORS 
(See Indicators, 
Engine) 


ENGINE INDICATOR RE- 
DUCING MOTION 
(See Reducing Motion 
Engine Indicator) 


t ss Inc 
Cent Scientific 
Eimer & Amend 
Machlett & Sor 
EUSCOPES 
Baus & Lor Opt 


EXPANSION TEST AP.- 
PARATUS (See Test- 
ers, Expansion) 


EXTENSOMETERS 
American Inst. Co. 
Baldw Southwark Cor 
( ize Inst. C 
Fert 

Hayes Scientific Apps 


Holz, Herman A 
Olsen Testing Machin 
EYEGLASSES. POLAR- 

IZED (for Photoelastic 
Work or Strain Ob- 
servation, etc.) 

Polariz'r Inst. ¢ 

Zeiss. Ir 


FADE-OMETER 
American Inst. Co. 


4 a4 
Cer Scient ‘ 

Pfa & B Inc 

Gen. Elec. V La 
Sax! ] ( 


& 
Rawson Elec. Inst. Co 
Rubicon Co 

Shalicross Mfg. Co 
Tobe Deutschmann ¢ 


FEED WATER METERS 
Bailey Meter Co. 
Brown Inst. Co. 
Builders Iron Feundry 
Central Station Steam 
Cochrane Corp. 
Elec. Indicator 
Fischer & Porter 
Henszey 
Mason-Neilan Regulator 
Morey & Jones, Ltd. 
Republic Flow Meters 
Tagiiabue Mfg. Co. 


FEED WATER TESTING 
APPARATUS 
Allis-Chalmers Mfg. C¢ 
Central Sciencitic Co 
Cochrane Corp. 
Electronic Products 
Elgin Softener Corp 
G. M. Mfg. Co., Inc 
Hellige. Inc 
Industrial Insts. Inc 
LaMotte Chemical Prod 
Leeds & Northrup Co. 
Pfaltz & Bauer, Inc 
Taylor & Co.,Inc..W. A 


FIELD RHEOSTATS 
(See Rheostats, Field) 


FIELD-STRENGTH 
MEASURING SETS 
Andrew, Victor J 
Ferris Inst. Corp. 
MeFarlin Co 
RCA Manufacturing Co. 


Tobe Deutschmann Corp 
FILLING MACHINES. 
Automatic 
Anderson Bros. Mfg. Co 
Bowser & ¢ 
Gump ¢ B. } 
Richardson Scale Co 
Syntron ¢ pany 
Triangle Package Mach 
FILLING MACHINES. 
Bag 
G | 
Rict json Scale ¢ 
Sy n 4 ny 
I ngle Packag Mac 
FILLING MACHINES 
Barrel 
Bows & ¢ 
FILLING MACHINES 
an 
And m Br Mfg 
3 & Co 
G Co B. 2 
Triangle Packa Mact 
FILLING MACHINES. 
Carton 
Gump ¢ B. F 
Triangle Paekage Mact 


FILTERS, Light (See alsc 
Filters, Optical) 
Inst. Co. 


Ra 
Bla k Ra y J ( 
Central Scientit ‘ 
Cornir Glass W 
Fish-Schurman Co 
Fuess, Ine 

Koll gen O ( 
Leitz. In 


FILTERS, 


AKatos 

Bausch Lomb Optical 
Fecker, J. W 

General S nt 
Goe Ame ( 
Kl Mfg. ¢ 

Mik Inst ( 

Pf & B Ir 

T Inst ‘ 

T h Mf 

T Cinephone Cory 
FINDEPS. VALVE BOX 


Geophysical Inst. Co 


FIRE CONTROL INSTRU- 
MENTS. MILITARY 


& NAVAL 
Flee. In 
Fecker 
K ( 
K 0 ‘ 
Ur Cir 


DISKS 
Firing 


FLASH POINT TESTERS 
(See Testers. Flash 
Point) 


FLASHERS, Neon Tube 
Aut t ec. Mf 


FLATNESS TESTERS 
(See Testers, Flatness 
Light Wave) 

FLATS. OPTICAL 

Ar "eles L 


Ba As Tes 
Bausch & Lomb Optical 
( & Sons 

Feeker, J. W 

Fern 


Fish-Schurman Co 


Fuess 
Gaertner Scientific Corp 


‘York. Plant also in Toron 


FLATS, FLOWMETERS, AIR 


FLOWMETERS, AREA 


FARTH 


(Cont'd Cont'd & Piston Type Cont 


Kollmorgen Optical ¢ Fish-Schurman Co. 


Cochrane Corp 


Master Optical. Co. Foxboro Co. Co 
Mico Instrument Co Friez & Sons Fischer Porter Tagliabue Mtg. Co 
Perkin t Her y 4 National Meter Co FLOWMETERS. Gas 
Scherr ¢ Hil. Testing Labs. New Jersey Meter Co dicating 
eiss ( sambet eter Co Indus 
FLATS, OPTICAL, Fused  Meriam Co D'Este | Binckiey, G. 
Quartz Morey & Jones, Ltd. Fischer & Porter & | 
Thermal Synd-cate Ltd mw Met Hoke. Bristol Co 
tepu Sc} ‘ ( Brown Inst. Co 
FLOWMETERS, Air Schutte & Koerting Cock. 
4m. Gas Furna ( Scientific Glass Apparat FLOWMETERS. Area, Commercial Engg 
American Inst Co Selas Company Orifice Plug Type } ; ‘ 
American Meter Co. Tagliabue Mfg. Co. American ee Co Dp ‘ - 
Bacharach Industr.al Inst Taylor Inst. Cos B vstral In } ‘wiatios 
Bailey Meter Co Victor Equipment Brown Co 
Binckley. G. S Cochrane Corp Fischer & Porter 


FLOWMETERS. Area, 
Cone & Dick Type 
Fischer & Porter 
National Meter Co 


Bristol Co 

Brown Inst. Co. 
Builders Iron Found 
Clark Blast Mete 


Cochrane Corp. FLOWMETERS. Area Bacha 
Commercial Engg. Labs Cylinder & Piston Type Bailey 
Detroit Air Meter ¢ American Inst. Co Brown 
Fischer & Porter Bowser & ¢ Clark 


LIQUID LEVEL 


F YOU require instruments for indicating 0} 

controlling flow or liquid level, Taylor can 
serve you. The three types shown at right are 
examples of the complete line of Taylor In- 
struments available. 
TAYLOR DIAL-TYPE FLOW INDICATORS. for liquids, or for 
gases or steam under constant pressure, ar‘ 
ideal where only momentary indication of rate 
of flow is required. 


TAYLOR FLOW RECORDERS come in single-pen and 
two- and three-pen types. The single-pen type 
records rate of flow directly when square root 
charts are used, or differential pressure when 
uniformly graduated charts are used. It also 
measures gases and steam which are unde} 
constant pressure, or where the pressure is 
assumed to be constant. Two-pen and three- 
pen types for gases and steam are generally 
furnished with uniformly graduated charts 
having two scales—one for differential pres 
sure and one for static pressure or tempera 
ture. 


TAYLOR FULSCOPE grees CONTROLLERS coffe) many ful 

range sliding adjustments. Their identity i7 
meehanism with Fulscope Temperature and 
Pressure Controllers it ] 
standardize on one 
TAYLOR LIQUID LEVEL INDICATORS, made in differen 
tial pressure and static have 
silvered-metal dials with bold fig and grad 
uations. 


makes 


basic control mechanisn 


poss 


TAYLOR FULSCOPE LIQUID LEVEL CONTROLLERS art 
available in differential pressure, static pres 


sure and internal and external float types. 
TAYLOR LIQUID LEVEL RECORDERS are made in diffe 
ential pressure types, applicable to either oper 
or closed vessels, vrovided differential pres 


sure is less than 200° of water, or the equiva- 


lent in other units of measurement. Special 

manometers can be supplie d for greater ranges 
For full infermation, get in touch with the 

Taylor Representative or write for catal 


ies. Rochester, New 


rument Compar 
to, Canada. 


Tay lor Inst: 


For addresses, see pages 54-58 


Fischer & Porter 
Mason-Neilan 
Republic 


Schurms 
Regulator Fish-Schurman Co 


Foxboro Co 
Flow Meters Friez & Sons 
Blast G \ 
Co Hoke, tne 
fo Interr 


‘ 


Taylor Fulscope Recording Flow 
and Liquid Level Controller 


Taylor Round Dial 
Flow Indicator 


Taylor Fulscope 
Ind catin} Flow and 
Liquid Level Controller 


FLOWMETERS, Blast 


to FLOWMETERS 


lr 


Labs 


indicating recording * Controllin 


TEMPERATURE, PRESSURE, FLOW anu 


LEVEL INSTRUMENTS 


| 
é 
ce 
= 
Cc 
i 
| 
t 
- 
H 
For accurate measur: 
{ i} 9 
: 
Perkir & Moffitt \ 
J Ca ‘ 
4 
B ] Inst 
Paragon Electr 
Sar Elect 


FLOW METERS to FREENESS 


FLOWMETERS. Gas, Indi FLOWMETERS, Venturi 
cating (Cor 1 Bailey Meter Co 
Binekley, G. 
F Kollsman Inst. Co Bristol Co 

] M Brown Inst. Co 
Leeds & Northrup J n 
] \ & Cochrane Corp 
Mason-Neilan Regulator Foxboro Co 
M ‘ I Filter ¢ 
Morey & Jones, Ltd nsen Jr ‘ 
National Meter Co Mason-Neilan Regulator 
New Jersey Meter Co Morey & Jones, Ltd 
M K } Mete ( 


& ! Taylor Inst. Cos 
FLOWMETERS, Weir 
Tagliabue Mfg 0 Bailey Meter Co 
Taylor Inst. Cos ir 
Brown Inst. Co 


FLOWMETERS. Gas In Cochrane Corp 
dicating & Recording Ele 
(See Flow Meters, Gas 
Indicating Mason-Ne lan Regulator 
Morey & ‘ones, Ltd : 
FLOWMETERS. Gas, Ir Taylor Inst. Cos For controlling, recording, totalizing 
(See Flow Meters, Gas FLUE GAS ANALYZERS and indicating the flow of fluids 
Indicating) e Analyzers such as Sleam, water, gas, oil, elec. 
ue 
Gas, Ring Brown Flow Meters are available in two type: 
° alance F J (See 
OMPACT, simplified flow (See the Inductance Bridge Type (electric type) and 
Mechanical Type. 
meters of various types for FLOWMETERS. Liquid FLUID METERS. LIQUID INDUCTANCE BRIDGE TYPE—Complete equip 
ly indi di (See Liquid Meters) ment consists of three units, the orifice plate 
accurately in icating, recoraing 9 FLUID METERS manometer and instrument. Instrument can be 
+s . FLOWMETERS. Nozzle QUANTITY (See Met- located at a remote point from the orifice and 
and lotalizing fluid flow. For use Askania Regulator Co ers, Current) (See Gas manometer (point of flow measurement). 
with such primary devices as ori- Bailey Meter Co Meters) Because of this flexibility, it is particularly 
Binet Gs adaptable for applications where instruments are 


fices, venturi tubes, pitot tubes, Brown Inst. Co FLUORESCENT to be remotely located for control purposes 


f| d CHEMICALS MECHANICAL TYPE—Complete equipment con 
oxboro Co Biack-R Lighting ¢ 
or venturi tlumes and weirs. Mason-Neilan Regulator Cent Scientific ¢ sists of two units, the orifice plate and the instru 
Morey & Jones, Ltd it & Bauer, In ment. The meter body is integral with the instru 
Re I ‘aie Patterson Screen ¢ ment. Readings are transmitted mechanically from 
Let us help solve you Taylor Inst. Cos meter body to instrument. 
flow metering problems FLOWMETERS. Open CURY VAPOR TUBES Write for Catalog 2005. THE BROWN INSTRU 
BL ey EMITTING WHITE MENT COMPANY, a ditision of Minneapolis- 
Cochrane Corp Honeywell Regulator Co., 4482 Wayne Avenue 
M & J L ad Mason-Neilan Regulator Philadelphia, Pa. 
orey ones, td. Morey & Jones, Ltd FLUOROSCOPES 
inst. Co. Cait General Electric X-Ray 
BROWN FLOW METERS 
FLOWMETERS, Orifice Westin e X-Ray 
922 So. Hemlock St., Los Angeles, Calif. Ace Glass Tn AND 
American Meter Co FLUXMETERS 
A‘kania Regulator Co Ant ‘ PUI 
Central Beientiie and Control ato Econemive 
1 om G. 8 General Elec. 
Bristol Co Leeds & Northrup Co. 
Brown Inst. Co Rawson Electrical Inst 
Iron n Rubicon Co ACC U TE T ROL 
Cochrane Corp Sen ve ireh R A N 
Eimer & Amend 
Foxboro Co FOLDING ENDURANCE 
Hoke’ Inc TESTERS (PAPER) Distinguished for 
en Inst. 4 (See Testers, Folding extreme accuracy 
La Meter ¢ I Endurance) ind high quality, 
Leeds & Northrup Co Cochrane flow 
Mason-Neilan Regulator FOOT BLOCKS Meters are reli- 
Morey & Jones, Ltd Ford Motor Co able guides for 
Pgh. Equitable Meter compiling rec- 
Meter FOOT CANDLE METERS Ords of consump- 
ia Cer Scientific tion, intake, out- 
De Jur Amseo Cory and variation 
Taylor Inst. Cos General Ele ‘ rate of 
Pitat Tube Loewenberg, F Rases, water and 
American Meter Co ng Co.. Inc other eo The 
I Indust In utilizes the gal- 
Binekley, oS Weston Elec. Inst. Corp vanometer null § 
Brown Inst. Co principle : 
Builders Tron) Four FOREWARN DETECTOR 
for locating hidden ELECTRICAL MODFI 
Centra Scientific weapons (See Detec- val 
Cochrane Corp tors, Metal) The sensitive galva- 
. Defender A tie R nometer detects the 
ee a Meter 4 FORKS. slightest change in rate 
Fries & Synchronization ot unat- 
Elec. Tachometer Corp fectec y rictuon or 
For STEAM - LIQUIDS - GASES Kollsman Inst. Co Gaertner Scientific Corp variations in voltage 
Meriam ¢ Riverbank: Laboratortes or frequency. Can be 
@ Bailey Fluid Meters are designed to “inde — Ltd FORKS. Tuning installed hg 
indicate, record and integrate the flow of The: & In from pipe line. 
steam, liquids, or gases under practically Refinery Supply Co mechanical mode! de- 
any pressure or temperature condition Republic Flow Meter FORKS. T e ip velops an extremely 
great variety of indicating, recording Taylor Inst. Cos lectric- high torque, 1s accu- 
and integrating combinations are available Ca ) rate in design, simple 
for use with four distinct types of flow FLOWMETERS, Steam VECHANICAL MODFI and rugged con- 
mechanisms Am. Dist. Sieam Chica Apparatus ¢ struction. 
This large variety of possible combina oar cca nog Co Elec. Tachometer Corp. ORIFICE METERS AND TYPE I 
tions enables the flow meter engineer to Bai po! —_ ee Engineering Labs In WEIR METERS 
specify equipment which is pre-eminently Bristol 7g Gaertner Scientific Corp ag 
suited to any flow measuring application Sean inet Co General Radio Co. -have the same Cochrane accuracy and sim- 
When it is desired to place indicators, Cochrane Core Riverbar k Laboratories plicity and are highly regarded by users for 
recorders and integrators at a considerable Foxboro Co. we at : their particular applications. 
es distance from the primary element, Bailey Jensen Inst. ¢ Ww j 
4 rite for Publication Nos. 2092, 2094, 2096 
= Synchro-Meters are available to provide Leeds & Northrup Co FORKS, Vacuum Driven < 5 
electric transmission Mason-Neilan Regulator Ge : In COCHRAN E CORPORATION 
For detailed information consult Sweet's 3120 N. 17th Street Philadelphia, Pa 
ngineering Catalogs or request a copy of ete Ta Met 
bulletin No. 301. Tag'iabue Mfg. Co FRACTIONAL HORSE. 
Taylor Inst. Cos POWER MOTORS 
BAILEY METER COMPANY (See Motors. Fractional 
FLOWMETERS, Vane Horsepower 
1041 IVANHOE ROAD . CLEVELAND, O. Autocall 
Detroit A Me ‘ FREENESS TESTERS 
Boiley Meter Compony Lid. Montrecl, Conodo | 


For addresses, see Pages 
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New Jersey Air Meters 


TOOL-OM-ETER and 
DRILL-OM-ETER 


Measure the flow of 
Compressed Air to 
any process or tool. 
Guide the 
nance of pneumatic 


mainte- 


equipment in effec- 
tive working condi- 
tion. 


These meters are of 
the constant head, 
variable orifice type, 
simple, reliable, 
portable, only one 
moving part. Used 
on air and other 


gases at 1-300 Ib. 


New Jersey Meter Co. 
PLAINFIELD, N. J. 


KEWAUNEE 
Laboratory Wall Table 


Ideal for Small Control and for 


Laboratories 


Research 


Kewaunee’s laboratory furniture engineers 
are ready to help you with your Labora- 
tory Furniture problems. Their services 
are available at no cost to you. If you 
are now planning on new laboratory fur- 
niture, take advantage of this Engineering 
Service. 
WRITE FOR CATALOG 

Our new 142 page catalog on Metal Sci- 
entific Laboratory Furniture is now off 
the press. Write for a copy today. Ask 
for Kewaunee Book of Metal Furniture. 


Ge: 


Private 


LABORATORY FURNITURE EXPERTS 
C. G. Campbell. Pres. and Gen. Mor 
299 Lineoln S Kewaunee. Wis 
t Brar 220 F N York, N.Y 
Mid W or 208 M Evar n. 


Representatives in Principal Cities 


FREQUENCY METERS 
Controlling 

Gen I 

Leeds & Northrup Co 


FREQUENCY Meters, 
Electronic 
De J Ams 
General Radio Co 
RCA Manufacturing Co 


FREQUENCY METERS 
Indicating 

Genera 
General Radio Co 
Hickok F tec Inst. Co 
Leeds & Northrup So 
RCA Marufacturing Co 
Roller-Smith Co 
Sensit R Ir 
Weston Elec. Inst. Corp 


FREQUENCY METERS 
Recording 
Bristol Co 
Angus ¢ 
Gene } ( 
Leeds & Northrup Co 
Roller-Smith Co 
W | ( 
Westir } 


FREQUENCY METERS 
Standards 
J 
Ferris Inst Corp 
RCA Manufacturing Co 


FREQUENCY MFTERS 
ibrating Reeds 
Bidd ‘ : 
FRITTED GLASS FIiL- 

TERS & APPARATUS 
Central S 
Fish-Schurman Co 
Pfalz & B lt 


FUEL ANALYSIS 
APPARATUS 
Eimer & Amend 
Machlett & Sor 
r Inst nt ¢ 
Precision Scier ( 
Sargent & 
Tagliabue Mfg. Co 

FUEL FLOW INDICA- 

TORS 
Askania Regulator Co 
Aut 


‘ 
Bailey Meter Co. 
Bristol Co 
Brown Inst. Co 
Commerical Eng. Labs 
\ 
Fischer & Porter 
Foxboro Co 

H n Cor 
Mason-Neilan Regulato: 
Nationa \ Burt 
Taylor Inst. Cos 
Viet } nt 


FURNACE CONTROL 
SYSTEMS ‘See Con 
trollers. Automatic 


FURNITURE. LAPORA.- 
TORY 
n Mt 


Kewaunee Mfg. Co 
‘ 


] ] 
M Furt W 

} Inst ( 
Ss! 

( 

We M ‘ 


FUSES. INSTRUMENT 
Littelfuse J 
Met Dev 


GAGE BLOCKS 
Ford Motor Co 
Pratr & W 
Van Keuren vo 


GAGE TESTERS. Dead- 
weight 

American Inst. Co 
Amthor Testing Inst. Co 
Ashtor \ ‘ 
Cor \ ft-Har 
( Gage 
Holz, Herman A 
O!sen Testing Machine 
Refinery Supply Co 
St 


GAGE TESTERS 
Fluid-scate 

‘ 

GAGE TESTERS, Liquid- 
column 

Cons As ft-H 

GAGES (See also object of 

* Measurement and 
control) 


For 


GAGES. Absolute Pressure 
Bailey Meter Co 
Binckley G 
Bristol Co 
Brown Inst. Co 
Cons ft Ian 
} ( 

Foxboro Co 

Kolisman Inst. Co 

Mason-Neilan Regulator 

Moeller Instrument Co 

ig n TI «& Ins 
lr 

Tagliabue Mfg. Co 

Taylor Inst. Cos 

Uehling Instrument Co 

\ ! 


Bailey Meter Co 


GAGES, Air 
\ n \ 


Bristol Co 
tor \ 
D Vir M 
Foxboro Co 
Friez & Sons 
] \ ‘ l 
Mason-Neilan Regulator 
K Mit 


\ } 
GAGES. Alarm 
\ \ 


Bailey Meter Co 


Bristol Co 

Cor \ 

Foxboro Co 

M 

Mason-Neilan Regulator 
n & Ir 
St B M 


GAGES, Amplifying 
( I 
{ 

Federal Prod. Corp 
N T ( 


GAGES, Bore 
« S 


‘ 
Federal Prod. Corp 


GAGES. Bourdor 

\ n \ 
Bailey Meter Co 
vin-S 


Bastian-B sit ‘ 


Belt 

Bristol Co 

Brown Inst. Co 
Cons \ ft 
‘ 


son ¢ 


Eme 
Foxboro Co 


Hays Corp 
Hoke, Inc 
I ‘ M 


Mason-Neilan Reguiator 
M ‘ 
K M 
B Mit ( 
Taylor Inst. Cos 


GAGES. Caliper (Dial 
ne& 
Federal Prod. Coro 


‘ 


GAGES. Center 


I ( 


GAGES 
\ 


Comparato 


‘ 

Federal P’cd. Corp 

Gaertner Scientific Corp 
1 nM 


N ‘ 
a W 
m 6 & 
( 
‘ 


GAGES, Compressior 


\ « 

Ir ( 
Riehle Div 

I 


GAGES. Cylinder 
4 ‘ 


Federal Prod. Corp 


& 

pages 54-58 


FREQUENCY to GAGES 


Foxboro offers a complete line of Flow 
Meters for measuring steam, gas 
water, acids and other fluids. These meters 
are of the orifice type—simple in design 
powerful, with a straight-line motion that as 
sures permanent calibration and long life 
They can be furnished with direct-reading 


Recorders 


air ol 


integrator to give total flow 
may also be equipped with pressure, tem 
perature and integrator pens. 

For complete information write for Bulletin 
No. 200-2 and Bulletin 692. The Foxborc 
Company, 46 Neponset Avenue, Foxborc 
Mass., U.S.A. Branch offices in 25 Principal! 
Cities. 


Maintaining PROPER DRAFT 
is relatively a simple job once a Hays 
Draft Gage has been installed. Ac 
curate measurements supplant guess 
work, resu'ting in more efficient com 


bustion 


HAYS ORIGINATED and perfected 
the dry or diaphragm type of draft 
gage and today Hays Draft Gages 
are standard equipment in thousands 
of the nation's boiler rooms. 


HAYS DRAFT GAGES are offered 
n a wide variety of types from the 
V-type. illustrated above, to record- 
ng gage. Send for our catalog to 
day. Write to 925 Eighth Avenue 
Michigan City, Indiana. 


AYS CORPORATION 


MICHIGAN CITY, INDIANA, USA 
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The Foxboro line includes Indicators, Record- 
ers and Controllers in a variety of types to 
satisfy every condition which may be en- 
countered. Liquids in both open and closed 
pressure vessels can be measured and con- 
trolled accurately. 

Whatever your prob'em may be you will 
find a Foxboro Liquid Level Gauge exactly 
suited to your requirements. For complete 
information write for Bulletin No. 187. The 
Foxboro Company, 46 Neponset Avenue, 
Foxboro, Mass., U.S.A. Branch offices in 25 
Principal Cities. 


EDERAL 
DIAL INDICATORS 


Universal Test 
Indicator 
(2 3 size) 


One of over 
60 different 
Dial Indicators 


Most complete line available, 
graduated from .0°0025” to 
.005”. Five sizes. FEDERAL 
Indicators are exceptionally 
accurate and durable. 


Send for catalog 


FEDERAL PRODUCTS CORP. 
1142 Eddy St., Providence, R. |. 


Detroit—Chicago—Cleveland—New York 


GAGES, Depth, Linear 
\ ( 


& 
« ‘ 
W 
‘ 
GAGES. Depth, Naviga- 
tional 


Geophysical Inst. Co 


GAGES. Dial, Machinists 

Ames Co C 

n & 

‘ Ir 

Federal Prod. Corp 

} ‘ 

‘ Ar ‘ 

I 

( 

1) 
GAGES, Differential Pres 


sure 
American Meter Co 
Bact h Ind 
Bailey Meter Co 
G 
} 
Bristol Co. 
Brown Inst. Co 

! As! ft il 

} p. 


Ste 


Mfg. 

n Draft G ( 
Foxboro Co 
Friez & Sons 
hue Jn 
(ia \ ince 
Hays Corp 
Jensen It 
Mason-Neilan 
Meriar ‘ 
Morey & 
Pitometet 


I) 

I) \ Meter ¢ 


‘ 
Regulator 


Instrument 
Jones, Ltd 

J 

Pre n Therm, & ht 
Prete lt es Mf 
Ke Meter 
Scientitie Gla Apparatu 
Scientit Inst. ¢ 
Tagliabue Mfg 
Tay'or Inst. Co 
Uehling Instrument Co 
1 


Co 


GAGES. Draft (See Gages 
Differential Pressure) 


GAGES. Drill Grinding 
M I) 


GAGES, Feeler 

Miller ‘ 

Vnion 7 

Van Keuren Co 


GAGES, Gas 
\ ror imn Co 

American Meter Co 

Bailey Meter Co 


ng 
Bristol Co 

Connel Jron Spon 
Detroit Air M 
Dickson ¢ 

Foxboro Co 

\ n 

] Meter ¢ 
Lin \ 


d ig ts 
Mason-Neilan Regulator 
Ko Mf ( 
Specialty G ‘ 
Tagiiabue Mfg. Co 
Taylor tnst. Cos 
Victor pmet 


GAGES. Grinding 
Ames Co., Cc 
Brown & Sha 


) 
Federal Prod. Corp 


GAGES, 
Si 


Height 
Ford Motor Co 
r « 


Starrett 

GAGES, Hook 
Gurley, W. & L. 
Scientific Inst Calif 


White ¢ Jn 


GAGES. Hydrostatic 
Ashton Valve 
Sacharach Industrial lr 
(rosby steam Ga 
Kin Seeley Corp 
Liquidometer Co. 
Mason-Neilan Regulator 
Star Brass Mfg 


Tagliabue Mfg. Co 


Internal Dial 


GAGES, 
To 


‘ tor ‘ 
Federal Prod. Corp 


Scherr 


GAGES. Limit 

Ford Motor Co 
General 
Greenfield Tap & Dhe 


GAGES, Limit 


Meldrum-Ga elsor 
}’ & Whitn 
Sheffield G 

Init (ur home 


Van Keuren Co. 


GAGES, Liquid Level 
Indicating 
American Meter Co 
Aut ‘ 


is wh it ilIns 
Bailey Meter Co 

n-Blessit 

G 
Bin-Dicator Co 

n A Ga 

& 


B.istol Co 
Brown Inst. Co 
n 


J I 
Scienrit 
Cochrane Corp 
‘ l. Asi ft Hancock 
it ‘ 
I) \ K 
}) n 4 
} Jnd r Cory 
Elec. Tachometer Corp 
Fisher Governor Co 
Foxboro Co 
J 
frome Contr ‘ 
‘ W. & J } 
Hanlon-Waters Jn 
I national Fil ‘ 
en Jnst. ¢ 
ison Ga 

n n & Jennin 
hel Sw ! 
King-Seeley 
Leeds & Northrup Co 
Leupold, Volpel 
Liquidometer Co 

wnite Elec. ¢ 


Luxtrol Co., Ine. 
Mason-Neilan Regulator 
McNeill Engr Equip 
Meriam Co., The 

Morey & Jones, Ltd. 
Nathan Mfg. ¢ 

Natural Gas Equipment 


Penberthy Injector 
Petrometer Corp 
Poneer Instru nt ¢ 


hw'n Electronics Labs 
Sta ra 
Tag'iabue Mfg. Co 
Tay‘or Inst. Cos 


Uehling Instrument Co 
ipor Recove Syster 
Wallace & Tiernan 
Westing ise «Mt 
Wheelco Inst. Co 
Williar Gauge 
Yarnell. Warin 
GAGES, Liquid Level, 
Recording (See Gages, 
Liquid Level, tndi- 
cating) 
GAGES, Loss of Head 
Bailey Meter Co 
Binckley G 


Bristol! Co 

Builders Tron Foundry 
Foxboro Co 
Ir ma Pilter Co 
Jensen In ‘ 

Morey & Jones, Ltd 
Taylor Inst. Cos 


GAGES, Mercury 


Bacharach Industrial Inst 
Bailey Meter Co. 
Builders Tron Foundry 
Central Scientific 
Connelly Tron Sponge 
Consol Asher Hancock 
Defender A matic Reg 
vin. John 

lbwyer Mfg. 

Eimer & Amend 

Gas Appliance Specialties 
General Physical Lab 
Jensen In ‘ 


Machlett & Son 
Mason-Neilan Regulator 
Meriar Co 

Moeller Instrument 
Morey & Jones 


Pre m Thert & Inst 
Refinery Supp'y Co. 
Scientific Glass Apparatus 
Specialty Gla 


Tagliabue Mfg. Co 
Taylor Inst. Cos. 


Uehling Instrument Co 
GAGES, Micrometer 

Ames Co., B. C 

Brown & Sharpe 

Central Scientifi ‘ 

Coats Mact 1 l 


Gaertner Scientific Corp 
Haines Gauge 
Precision Therm. & Inst 


Co 
Van Keuren Co. 
Millers #alls 
Zeiss, Inc., Car 


Por addresses, see pages 54-58 


AMES Shockless Gauges 


are steadily replacing less durable 
ones on measuring jobs where 
rough treatment is apt to damage 
the sensitive mechanisms. They 
accurately indicate the slightest 
size variations and have several 
other exclusive features besides the 
shock-absorber. Send for your copy 
of the bulletin describing them. 


B.C. AMES COMPANY 


WALTHAM, MASS. 
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ROMETER CORP. 


4 Star Square 


LONG ISLAND CITY, N. Y. 


TANK GAUGE 


AGES 
=e 
i 4 : 
yok 
wee 
@ 
Precision Therm & Inst 
Rochester Mf ‘ 
8 
| 
* \ «| 
4 
= 
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GAGES, Oil 
Aber 


crombie Pump Co 

Bailey Meter “o. 

toston Auto Gage 

Mason-Nei!an Regulator 
han Mfg. ¢ 


Penberthy Injector Co 
Petrometer Corp 
Roches*er Mfg 
1 S. Gauge ¢ 
GAGES, Optical 
Bausch & Lomb Optical 
Chicago Dial Ind. Ce 
{ rk & Sons 
] | 
Gaertner Scientific Corp 
Jones & Lamson Machine 
r 
Ur 1 Cine ne ¢ 
Z lr Car] 
GAGES. Paint Film 
General Elec. Co 
Munsell 4 
Saxl Inst ¢ 
v'n Electronics Labs 


GAGES. Paper Thickness 


(See Gages, Thickness) 


SAGES, Piston Ring 


Holz, Herman 
Wilkening Mfg. C 


GAGES, Pitch Diameter 


Brown & Sharpe 
Federal Prod. Corp. 
Greenfield Tap & Die 
Pratt & Whitney 

Scherr Co Inc 

Union Tool ¢ 

Van Keuren Co. 

West & Dodge Thr. Gage 


GAGES, Plug 


Brown & Sharpe 
Ford Mo‘tor Co. 
Greenfield Tap & Die 
Morse Twist Drill 
Pratt & Whitney 
Precision Gage & Tool 
Sheffield Gage 

West & Dodge Thr. Gage 


GAGES, Pneumatic Tank 


it 


Bacharach Industrial 
Mason-Neilan Regulator 
Pneumereator Co 


Rochester Mfg. Co 


SAGES, Precision Measur- 


comtor co 

Federal Prod. Corp 
mer 

Ford Motor Co. 

Gaertner Scientific Corp 

Pratt & Whitney 

Scherr Inc 

Sheffield Gag 


t 
Thwing-Aibert Inst. Co 


Van Keuren Co. 

Carl Zeiss, In 

GAGES, Pressure, Indicat- 

ing 

Aberer bie Pump Co 
Allen Elec. & Equip 
American Meter Co. 
Ashton Valve Co 

Bact ich Industrial Inst 


Bailey Meter Co. 
taird Associates 


Baldwin-S hwark ¢ 
n-ilessing 

Bel ld ¢ 

Boekel & ¢ 

Bristol Co. 


Brown Inst. Co. 

Brush Development Co 
Central Scientific Co 
Clark Blast Meter 
Commercial Eng. Labs 
Consol. Ashcroft Hancock 
Continental Elee. Co 


Croshy Steam Gage 
Defender Automatic Reg 


Pubrovin, John 

Eimer & Amend 
Emery Co 

Esterl ne-Angus Co 
Fisher Scientific Co 
Foxboro Co. 

Friez & Sons 

Gas Appliance Specialties 
General Elee. Co 
General Physical Lab 
Green, Henry d 


Halpern, Walter J 
Hays Corp. 
Hoke, Inc. 


Industrial Instrument Co. 
Jerguson Gage Co 
King-Seeley Corp 
Kollsman Inst. Co. 
Kurman Electric Co 
Leeds & Northrup 
Leupold, Volpel & Co 
Linde Air Products Co 
Marsh Corp 
Mason-Neilan Regulator 
Mercoid Corp 

Meriam Co 

Moeller Instrument Co 
Pittsburgh Equitable Met 
Precision Gage & Tool 


GAGES, Pressure, Indicat- 
ing (Cont'd 

m Therr & Inst 

ed 1 lities Mfg 

RCA Manufac‘uring Co 

Refinery Spp'y Co 


tey Flow Me s 
tochest M 
Scientifi In 
Star Brass Mf ‘ 


Tagliabue Co 
Taylor Inst. Cos. 
Thrush & ¢ A 
Trane ( 

Uehling Instrument Co 
Unit Cinenhona. Corr 


1 

Victor 
Wa & Sor 
We Mfg. 

Wilgus Manufa ng 


GAGES. Pressure—Record- 
ing (See Gages, Pres- 
sure, Indicating) 


GAGES, Pressure Tempera- 
ture (See Gages, Pres- 
sure Indicating) 


GAGES, Pressure, Tire 
T S. Gaug 
GAGES. Pressure & Vac- 
uum (See Gages, Pres- 
sure Indicating) 


GAGES. Profile 


Pr: tt 

3 Tool 

St 
Unite 


GAGES. Radius 
Starrett co 
United Cinephone ¢ 


GAGES. Rain (See Rain 
Gages) 
GAGES, Rifle Bore 
Pratt & Whitney 


GAGES, Ring 


Brown & Sharpe 


Greenfield Tan & D 
Mors Twist Dr 

4 & Whitne 
Precision Gage & Tool 
Sheffield Gag 

West & D g T} 


GAGES, Screw Thread 
Brown & Sharps 


Federal Prod. Corp. 


Greenfield 1 & Die 
Millers Falls ¢ 

Pra & Whitney 

teed Sma'l 1 Works 
Sheffield Gage 

Starrett Co 

Union Tool ¢ 

West & Dodge Thread 
Zeiss, In ( 


GAGES, Sliding 
Pratt & Whitney 
Van Keuren Co 


GAGES, Snap 
Brown & Sharpe 


Green I & Die 
Meld G son 
Pratt & W ney 

Pret n Gage & T 
Gag 


Brown & Sharpe 


GAGES, Star 
Pratt & Whitney 


GAGES, Strain 
American Inst. Co. 
saldwin-Southwark 


Olsen Testing Machine 
Pratt & Whitney 

Saxl Inst. Co 

Starrett Co 


GAGES, Surface 
B. 


Ames Co., 
Brown & Sharpe 
Genales, Andrew 


Federal Prod. Corp 
Millers Falls 
Saxl Inst. Co 
Starrett Co 


Zeiss, Inc., Carl 


GAGES, Taper 


Brown & Sharpe 


GAGES, Thickness 


\ rvan Askanla ¢ 

\ s Cc 
Amthor Testing Inst. Co 
Brown & 8S pe 
Federal Prod. Corp 
Ford Motor Co 


Genet Elec. 

Il. Testing Labs 
Magnet Gauge ¢ 
Pratt & Whitney 

P sion Gag & 
Pre n T & 
Rand Frar } 

Fall 

W 

‘ 

s! G 

vn ] 

‘ 


A\lfr 
Thwing-Albert Inst. Co 
n ( 

Van Keuren Co. 

Gage 


GAGES, Thickness, Mag- 
netic 

American Inst. Co. 
Commercial Eng. Labs 

Genera Dar ( 

Hickok Elec. Inst. Co 


GAGES 


GAGES. Tide 
American Inst. Ce 


B ifg 
Bu ley. G. S 
Uehling Instrument Co 
GAGES. Torque 
\I 
Riehle Div 
lr 
~ 
Vacuum 


GAGES 
(See Gages, Pressure 

GAGES. Venturi (See Flow 
Meters, Venturi) 

GAGES. Water Level (See 


Gages, Liquid Level 

American Inst. Co 

\ 

Kenyon Ins nt ¢ 

MULTI-POINTER 

Ames Co., 

Brown & S 

Federal Prod. Corp GAGES 

Pratt & Whitt 

Sr tr 


@ Bailey Multi-Pointer Gages are made 


with any number of pointers and any scale 


FEDE 
DIAL GAUGES 


DIAL GAUGES for checking diameters, 
depth, thickness, and 
parts Most complete 


and special gauges 


Caliper gauge 
for checking 
Casil 


cores, glass 
bottles, etc. 


‘ombination from one to twelve. The 


pointers have 10 motion over plainly 


marked plastic molded scales so that read 


GAGES Wind 
BAILEY 
} lr 
GAGES. Wire Measuring 
Greer & D 
| 


ings can be taken at a distance of 20 feet 


Diaphragm actuated elements enable this 
yage to withstand over-drafts and over 


pressures without injury to the unit or its 


alibration 


All secondary factors such as draft 


Two baie pressure, temperature, stoker speed and 
contact plug 
gauge, either 
hand or bench 
type. 


pulverizer feed can be indicated on one 


Bailey Multi-Pointer Gage. 


sizes of machine 
line of standard 
Send for catalog. 


BAILEY METER COMPANY 
1041 IVANHOE ROAD . CLEVELAND, O. 
Bailey Meter Company Ltd., Montreal, Canada 


TRU-VAC 


Pirani type vacuum gauges 
AC AND DC OPERATED 


Your inquiry invite d. 


FEDERAL PRODUCTS CORP. 
1142 Eddy St., Providence, R. | 
Detroit—Chicago—Cleveland—New York 


CONTINENTAL ELECTRIC CO, 


GENEVA, ILLINOIS 


LIQUIDOMETER 
SENIOR 


TANK CONTENTS GAUGES 
FOR ANY LIQUID THAT FLOWS 
LIQUIDOMETERS LEVELOMETERS 


100% automatic in operation. Liquid Utilize hydrostatic principle of es- 
level changes instantaneously indi- tablishing a balance between the 
cated or recorded without using out- head of the liquid in a tank to be 
side source of power. Remote Read- measured and the indicator located 
ing models utilize an ingenious at a remote point. Dial type indi- 
temperature compensated hydraulic cation with large easy to read nu- 
transmission system, permitting long merals and graduations. Precision 
lengths of transmission tubing ex- built with knife edge-bearings, they 
posed to varying outdoor tempera- are rugged, easy to install and con- 
tures. All Liquidometers are float structed of the finest materials 
operated, eliminating use of pumps, 

valves, etc. and errors due to spe- 


Federal Prod. Corp. 
Precision Gage & Tool 
Pratt & Whitney 
Sheffield Gage 

Starrett Co 


GAGES, Telescoping 


Brown & Sharpe 
Starrett Co 


Liquidometers and Levelom- 
eters are made in a variety 
of sizes both In indicating 
or recording types to suit 
any depth of tank or capacity. 


For addresses, see 


cific gravity differences. 


Write for literatuse 


THE LIQUIDOMETER CORP. 


36-28 SKILLMAN AVE., LONG ISLAND CITY, N. J. 


pages 54-58 
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PRECISION INSTRUMENTS FOR MEASUREMENT AND CONTROL 


Suspende d( oil Galvanometer 
Sensitivity: o 0004 tO 0.003 Microamperes per 


millimeter, at 1 meter scale distance 


Suspended Coil Galvanometer 

You are certain of precise accuracy when 
you use this G-M designed suspended 
coil D’Arsonval galvanometer. 

You also gain these four special advan- 
tages: 1) A light source is mounted in the 
side of the case, as an integral part of the 
instrument. 2) A coil lock is provided for 
holding the coil firmly. This reduces the 
probability of broken suspensions when 
moving the instruments. 3) A micro- 
adjuster screw with ratio of 25 to 1 allows 
accurate positioning of the coil. 4) The 
angle of the mirror 1s adjustable in relation 
to the coil. 

This galvanometer 1s housed in a ma- 
chined, cast aluminum case. The coil circuit 
can be electrostatically shielded. The sus- 
pension tube ts insulated from the case, per- 
mitting a ground connection to the case 


Super Sensitive Relay 


Galvanometer Movement 


’Arsonval Galvanometers 


Viirror Type Galvanometer 
Sensitivity: 0.02 to 0.20 mK roamperes per 
millimeter scale division 


independent of the coil circuit. 

Write for catalog giving characteristics, 
accessory apparatus, and prices. 
Taut Suspension Galvanometer 

In G-M designed tautsuspension D’Arson- 
val galvanometers you secure twin benefits 
of accuracy, plus exceptional ruggedness. 

These instruments have proved particu- 
larly suitable for severe service requirements 
in portable use, either in student or indus- 
trial laboratories. Both shock and impact 
tests prove the durability of the suspension 
system. Highangularsensitivity iscombined 
with large scale-angle. The instruments re- 
quire no special care in leveling. The coil is 
damped to secure minimum reading time. 
The instrument is well balanced mechani- 
cally to provide uniform scale accuracy. 

The scales ofboth pointer and mirror types 
are inclined at an angle of 45 degrees. 


Relay Movement 


Sensitivity: 0.10 to 1.0 micto Sensitivity: o 125 to 1.25 
Sensitiv itv: O.125 to 1.25 microam amperes per millimeter scale microamperes per millimeter 
peres per millimeter division division division. 


G-M_ LABORATORIES [NC. 


Pointer Type Galvanometer 
Sensitivity: 0.10 to 1.0 microamperes per 
millimeter scale division. 


Scales are numbered with double sets or 
figures, having zero positions at the center 
and to the left. A zero correction knob is 
provided, Normally adjusted to zero center 
reading, the instrument may be adjusted to 
zero lett reading at the factory. Mirror type 
galvanometers are furnished with lamps. 

Write for catalog giving characteristics, 
specifications, and prices. 


Super Sensitive Relay 

This G-M designed D’Arsonval relay 
is an exceptionally sensitive control instru 
ment. The relay is of depressor bar, in 
termittent contacting type. Contact pres 
sure is sufficient to control a one ampere 
load. The depressor bars are driven by a 
synchronous motor. 

This relay has many control applications, 
such as for industrial processes, tempera- 
tures, illumination or automatic electric 
testing. It will also control power circuits. 
Write for catalog giving complete descrip- 
tion. 


Panel Movements 

Both pointer type galvanometers and 
super sensitive relays are provided for panel 
mounting. Each unit is a complete assem 
bly. Send for theG-M catalog giving prices 
on these movements. The catalog contains 
the complete line of G-M instruments and 
accessory apparatus. 


& 


1731 BELMONT—CHICAGO, U.S.A 
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GALVANOMETERS. A-c 
Brown Inst. Co 
Brush Development Co 
‘ { Inst. ¢ 


Central Scientif 


ACCURATE TESTING UNITS! «|... 


Leeds & Northrup Co 


& Bauer, lt 
Rawson Electrical Inst 


? Rubicon Co 
Ruska & 
Sensitive Research Jt 
We Mi 
Weston Elec Inst 
Co 


Wheelco Inst 


GALVANOMETERS. As 
CRYSTAL tat 


Central S ntit ‘ 


\ 
Leeds & Northrup Co 


* q a | Vv a n ° m e t e r s Rawson Electrical Inst 


Sensitive KR il 
a W heelco lest Co 
e vibration pickups 
Brown Inst. Co 
brid Inst. 4 


Scientit ( 


Ca 


For accurately studying and re- 
cording wave forms from high 
impedance drivers, Brush gives 


G-M Labs 

Hickok Elect. Inst. Co 
Leeds & Northrup Co 
Praltz & Baue It 


“ you its three types of crystal Rawson Electrical Inst 
galvanometers, models OS-IB, Co 
OS-28B and OS-3B. Each unit is aint 
high capacitive impedance Sensitive Research In 
(over 20,000 ohms) and all are 
voltage operated devices. The Tagliabue Mfg. Co 
OS-IB has uniform sensitivity Tripett Electrical Inst 
from {- 1000 c.p.s., the OS-2B Weston Elec Inst Corp 
: from | - 5000 c.p.s., and the OS- Wheelco Inst. Co 
Mode! OS-2B 3B from | - 9000 c.p.s. This unit GALVANOMETERS. Pie- 


is especially applicable for 2oeleciric 
sound-on-film recording, vibration recording and: an- Co 
alysis, and geophysical work. Furnished with lens (focal Central Seientitie ¢ 
length 10”) as standard. Net price, all types . . $45.00. 


Cel il 
Eimer & Amend 
Fish-Schurman Co 

wl ! 


Scien 


Kis Scien 
F & Si 
Brush vibration pickups are valu- Mehler Co, 
able in locating the source of 

noise or vibration in motors, tit 

transformers, compressors and 

scores of mechanical devices. The Taghabue 

Model VP-5 is an inertia type 

hich deli 

whic delivers a voltage propor . GAS ANALYZERS, Am- 

tional to the acceleration it re- \ monia 

ceives when applied to a vibrat- 

ing body. Has no moving parts XY Mi Cor 

and can be recommended for fre- 

quencies up to 1500 cycles per Tagliabue Mfg. Co 

second. M VP- 

; d odel P-| recommended Model \ GAS ANALYZERS, Car- 

or frequencies up to 10,000 bon Dioxide 

cycles. Complete with ft. rubber covered (Neo- 

prene, oil proof) shielded cable. Net price .. . $25.00 Bacharach 21 rial Ins 
Brown Inst. Co 
(al iptt 
Central Scientitie ¢ 
Aut it Reg 
( 

| The Brush Model is a dis- 


henge Chas 
Fish-Schurman Co. 


placement type pickup designed 


Scien Co 


for low frequency work. Response 
flat from | to 600 c.p.s. Will re- 


Friez & Sons 
Gow-Mac_ Instrument 
Hays Corp 


produce all frequencies up to Hebler 
7,000 c.p.s. Vibration axis par- aa & Northrup Co 
allel with axis of pin. Complete 
with 6 ft. of Neoprene rubber 
$47.50. Sergent 
np | Scient.tic Glass At 
Scientit Inst. ¢ 


Tagliabue Mfg. Co. 
Uehling Instrument Co 
Williams Apparatus ¢ 


GAS ANALYZERS, Carbon 


BRUSH DEVELOPMENT (CO. 
3331 PERKINS AVE. 


Cambridge Inst. ¢ 
Chicago Apparatus ¢ 
CLEVELAND, OHIO _ Eimer & Amend 


Fish-Schurman Co 


Hays Corp 
DEVI CES ‘ peed & Northrup Co 
Machlett & Sor 


Continued on nex 


For addresses, see pages 34-58 


GALVANOMETERS to GAS 


For Recording and Indicating 
the Per Cent COs in Flue Gas 


Analyzes the flue gases electrically and then trans 
mits the readings electrically to an indicating or 
recording meter, or both. No moving parts r 
chemicals in the gas analysis cel! 


Furnished in three types for recording from one 
to six readings on a single chart, 7” wide. Single 
point recorders record the per cent CO. on a full 
width chart, using an inked ribbon. Multiple mod 
els record from two to four CO. readings on a 
full width chart using a multi-colored ribbon 
Multiple duplex models record from two to six 
readings on two sections of a full width chart 
using two measuring systems and two multi-col 
ored inked ribbons. Flue gas temperature can be 
recorded on same duplex chart with CO. reading 
One. two or three temperatures and CO. read 
ings can be recorded on the same duplex chart 
Indicating reading is obtained directly on a 6 
scale. 


Write for Catalog 3005. THE BROWN INSTRU 
MENT COMPANY, «a ditision of Minneapolis 
Honeywell Regulator Co., 4482 Wayne Avenue 
Philadelphia, Pa. 


To Measure and Control is to Economize 


A LABORATORY JOB 
DONE IN THE FIELD 


Hays PORTABLE COMBUSTION TEST SETS 
are equipped to handle an accurate gas an 
alysis—right in the field 

Installations become more successful, trouble 
makers are rapidly exposed, guesswork be 
comes a thing of the past 


Test Sets are available with all necessary 
equipment for the analysis for CO», CO, and 
O.—complete with flue gas thermometer, and 


draft gage. For further particulars—write io 
925 Eighth Avenue, Michigan City, Indiana 
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GAS to GRAVIMETERS 


GAS 
ANALYSIS 


Solves Many Problems 


The Engelhard Thermal Con- 
ductivity Method of Gas Ana- 
lysis has enabled many plants 
to control operations closely. 
It has resulted in products 
consistently uniform at a con- 
siderable saving in time and 
money. 


You can analyze—tor example: 


Hydrogen Argon 
Carbon Dioxide Nitrous Oxide 
Sulphur Dioxide Acetone 
Ammonia Helium 


We shall be glad to consider 
special problems. 


SEND FOR LITERATURE 


Charles Engelhard, Inc. 


90 Chestnut St. Newark, N. J. 


Manufacturers of Pyrometers, Resistance 
Dhermor ‘ Combustion Indicators, Exe 
haust Ga Analysers, F ue Gas Analysers, 


Phermocoup es 


GOW-MAC 


_ AIR FUEL RATIO and 
METERS 


FOR COMBUSTION EFFICIENCY 


in furnace and engine 
on road or in shop 


FOR QUALITY CONTROL 


in industry where CO 
or hydrogen are used 


FOR SAFETY 
in maintaining inert 
gases at standards of 
normal or reducing at- 


mospheres 


GOW-MAC 


INSTRUMENT COMPANY 


GAS ANALYZERS, Carbor 
Monoxide (Cont'd 
Mine Safety Appliances 

Sarger 
Scientit G Apr 
Scienrif Jr ( 


Tagliabue Mig Co 


GAS ANALYZERS, Chlior- 
inated Hydrocarbons 

W n Product Ir 

GAS ANALYZERS. Flue 
Gas (See Gas Analyz 
ers, Carbon Dioxide) 


GAS ANALYZERS. Hydro- 
gen 
Bacha h Industrial Inst 
ix \ it ‘ 


GAS ANALYZERS. Hy 
drogen S“Iphide 

American Meter 

Brown Inst. Co 


Bushr B. 

ive Inst 
Conr Iron Sponge 
Eimer & Amend 
Mine Safer Appliances 
Sargent & ¢ 

Scient fic Gla Appar 


GAS ANALYZERS. Nitric 
Oxide 
Cambridge Inst, 
Eimer & Amend 
Rubicon Co. 
Sargent & ( 


GAS ANALYZERS, Orsat 
Ace 


Gla In 
Bailey Meter Co 
Cer Scientit ( 
\ 1 tu ‘ 
Defer Automat K 
Dwyer ‘ 
Eimer & Amend 
Ell n Draft Gage 
Fish-Schuvsman Co 
Fisher Scientit 
Hays Corp 
Machlett & Sor 
Pres n Ther & 
Si & ‘ 
Ss ntifle G \ 
Specialty G ‘ 


GAS ANALYZERS. Oxyger 
» Apnarat 


Cambridge Inst. ¢ 


Eelipse Aviation 

Eimer & Amend 

Hays Corp 

Hebler 

Linde Air Products ¢ 
Mine Safety Appliances 
Sargent & ¢ 


Scient Ar 


Grlass 
Tagliabue Mfg. Co 


GAS ANALYZERS. Oxygen 
Nitrogen Apparatus 

Roekel & Co 

bridge Inst. ¢ 

‘ ral Se'entif ‘ 

Eimer & Amend 

H r ¢ 

Lind Air Product 

Sargent & 


i ‘ 
Tagliabue Mfg. Co 


GAS ANALYZERS, Sul- 
pour Dioxide 


Bacharach Industrial Ir 
Bushnell, B. O 
Cambridg Inst 
Eimer & Amend 
Engelhard. Chas 
Fish-Schurman Co 
Hebler 

Leeds & Northrup Co 
x gent «& 
Scientit Glass Apr 


Tag'iabue Mfg Co. 
Uehling Instrument Co 


6AS APPARATUS. Ori- 
fice Well Tester 
Refinery Supply Co 


GAS DENSITY METERS 
American Meter Co 

(er il th ‘ 

Ess Inst. Co 

n Thert & Ir 

Refinery Suppty Co 

Permutit ¢ 


Tagliabue Mfg. Co 


GAS FLOW INDICATORS 
American Meter Co 
Askania Regulator Co 
Bacharach lr t Inst 
Bailey Meter Co 
Rinckl G ~ 
Bristol Co 
Brown Inst. Co 
Cochrane Corp 
Fischer & Porter 
Fish-Schurman Co 
Foxboro Co 
Mason-Neilan Regulator 
Pittsburgh Equitable Met 
Precision Scientific ¢ 
Re blic Flow Mete 
Selas Company 
Tagliabue Mfg. Co 
Taylor Inst. Co 


GAS HOLDER POSITION 


INDICATORS 
Bailey Meter Co 
Flex Indicator 


Elec. Tachometer Corp. 
Zuhr, In Henry 


GAS LEAK INDICATORS 
Jbullard ¢ 


G re, E. R 

Heiland Kesearch Cory 
MeFarlin Co 

Refinery Supply Co 

= in I t tronics 
Taylor Inst. Cos 

Vater Leak Detect ‘ 


GAS METERS INFER- 
ENTIAL — Area (See 
Flowmeters, Area) 


GAS METERS, INFER- 
ENTIAL — Flownozzle 
(See Flowmeters, Noz- 
zie) 


GAS METERS. INFER.- 
ENTIAL—Orifice (See 
Flowmeters, Orifice) 


GAS METERS, INFER- 
ENTIAL — Pitot-tube 
(See Flowmeters, 
Pitot-tube) 


GAS METERS. INFER- 
ENTIAL—Venturi (See 
Flowmeters, Venturi) 


GAS METERS, POSI- 
TIVE, Bellows, Slide- 
valve 

American Meter Co 
Cleveland Ga Meter 
Lamber Mete 
Pittsburgh Equit. Meter 
ie 


GAS METERS, POS!I- 
TIVE. Rotary 
Pittsburgh Equit. Meter 


GAS METERS. POSI. 
TIVE. Special for ex- 
tremely small flows 
Met 


GAS METERS, POSI 
TIVE. Wet-drum 

] vert Meter Cx 

Pre I Scientifi ( 


GAS & VAPOR 
CHARGE TUBES, Ar- 
gon 


DuMont Labs., Inc., A.B. 


GAS & VAPOR DIS.- 
CHARGE TUBES, 
Carbon Dioxide 


B n-Frink 
Central Scientit ‘ 
Friez & Sons 
General Physical La 


GAS & VAPOR DIS- 
CHARGE TUBES, 


Mercury 
sarkon-Frink 
Central Scientific ¢ 
Ger } Vapor I] 
Ge il Phy il La 


Son 


chk « 
Thermal Syndicate Ltd 


GAS & VAPOR DIs.- 
CHARGE TUBES, 


Neon 
Barkon-Frink 
{ ntra Sclentific 
‘ } Va r Lar 
Ger hiy La 
M & Sor 


GAS & VAPOR DIs.- 
CHARGE TUBES, 
Nitrogen 


Central Scientit ‘ 

Ger Phy i] La 
GAS & VAPOR DIS 
CHARGE TUSES 

Sodium 
Cent Scient 
Ger La 


GASOLINE MILEAGE 
TESTER (For auto- 
mobiles and trucks) 
(See Meters, Mileage) 


GENERATORS, SIGNAL 

Andrew, Vict J 
Bendix Marine Products 
} tron Design ¢ 
Ferris Inst. Corp 
General Radio Co. 
Electrica Inst 
Radio City Products ¢ 
RCA Manufacturing Co 
Triplett Electrical Inst 

United Transformer Cory 

GEOPHYSICAL INSTRU- 

MENTS 
American Inst. Co 
Brush Development Co 
Inst ‘ 


KE neering Lat Im 


For addresses, see pages 54-58 


GEOPHYSICAL INSTRU- 
MENTS (Cont'd 
Geophysical Inst. Co. 
Heiland Research Corp 


Instrument Co 
Ruska & Co., Jnc 
Sensitive Research Inst 


GEOPHYSICAL INSTRU. 
MENTS. Gravity 
Meters 
Brown Gravity-Meter 

GILLMORE NEEDLES 
(See Needles, Gill- 
more) 


GLARE METER 


Akatos, Jn 

Central Scientific ¢ 
Gaertner Scientific Corp 
Sax! Inst. Co 


GLASS STRAIN” TEST- 
ERS (See Testers & 
Testing Machines, 
Glass Strain) 


GLASS TUBING, Heat 
Resisting 
Cornir Glass Works 
Fish-Schurman Co 


Kimble Glass Co 


GLASS TUBING. Ultra. 
Violet Transmitting 


‘ ning Glass Works 
Fish-Schurman Co. 
General Elee. Co 


GLASS TUBING, Ultra- 
Violet Transmitting 
Opaque ‘o Visible 

Black-Ray Lighting 


Corning Glass Works 
Fish-Schurman Co. 
General Elee. Co 


GLASSWARE, LABORA. 
TORY (See Apparatus, 
Laboratory, Glass) 

GLOSS METER 

Akatos n 


( 
entific Corp 


Central Scie 
Gaertner Sci 


Pfaltz & Bauer, Inc 
Saxl Inst. ¢ 

Sensitive Research Inst 
Su Alfred 


GONIOMETER 
Automatic Temp. Contr 
Inc 
Hayes Scientific A 
Jr Ca 


GOVERNORS’ also 
object of measurement 
and control) 


GOVERNORS, Air (See 
Regulators, Automatic. 
Air) 


GOVERNORS, District 
American Meter Co. 
Connelly Iron Sponge 


Pittsburgh Equit. Meter 
GOVERNORS, Engine 


Cash 

Hanlon-Waters, Inc 

Tudson Governor 

Mason-Neilan Regulator 

Pittsburgh Equit. Meter 

GOVERNORS, Gas (See 

Regulators, Automatic, 
Air) 


GOVERNORS, Hydraulic 
All f 


1s-Chalmers. Mfg 
Cast to 
Hagan Cory 
Hanlon-Waters, Inc 
Schade Valve Mfg 


Tagliabue Mfg Co 


GOVERNORS, Liquid Ley: 
(See Controllers, Aut 
matic, Liquid Leve/ 


GOVERNORS, Pressure 
(See Regulators, Aut 
matic, Air) 


GOVERNORS, Pump (Se 
Regulators, Automati 
Air) 


GOVERNORS, Station 


Connelly Jron Spong 


GOVERNORS, Steam 
(Regutators, Automati 
Air) 


GOVERNORS, Turbine 
Cash Co 
Hagan Corp 
Mason-Neilan Regulator 


GRADUATING MACHINES 
(See Dividing Ma- 
chines) 


GRAIN TESTERS (See 
Testers, Grain) 


GRAPHIC (See object of 
measurement and cor 
trol) 


GRANULAR MATERIALS 
MEASUREMENTS 
Level Indicator & Con 
trol 

Bin-Dicator Co. 


GRANULAR MATERIALS 
MEASUREMENTS 
Particle Size Separato 

Fed. Pneumatic Syst 


GRANULAR MATERIALS 
MEASUREMENTS 
Volume-Flow Indica 
tors 

Builders Iron } 
Dietert Co 
Richardson Scale ¢ 


GRANULAR MATERIALS 
MEASUREMENTS 
Volume Integrating 
Meters 

Bailey Meter Co. 
Builders Iron Foundry 
Richardson Scale 


GRANULAR MATERIALS 
MEASUREMENTS 
Weight-Flow Indicators 
& Recorders 
Suilders Iron Foundry 

Richardson Scale ¢ 


GRANULAR MATERIALS 
MEASUREMENTS 
Weight-Integrating 
Meters 

Builders Iron Foundry 
Richardson Scale ¢ 


Toledo Scale ¢ 


GRATING, Diffraction 
Baird Associates 
Central Scientific ¢ 
Dietert Co. 
Fish-Schurman Co 
ess In 
Gaertner Scientific Corp 
Welch Mfg. ¢ 


GRATING, Echelon 
Fuess, Inc 
Gaertner Scientific Corp 


GRAVIMETERS 
American Askania ¢ 
Brown Grav.ty-Meter 
Geophysical Inst. Co. 


Seismic 


® Gravity 


GEOPHYSICAL 
APPARATUS 


® Electrical 
® Geothermal 


®Maanetic Radioactive 


GEOPHYSICAL INSTRUMENT CO. 


WASHINGTON, D. C. 
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Automatic instruments which continuously 
acidity or alkalinity of many solutions, these Micromax pH Recorders 


RAVITOMETERS to HYGROMETERS 


INDICATORS 


CONTROLLERS 


record the effective For testing and research there is a complete line of L&N precision 


play an important part in modern process control. Besides indicating 


ind recording, they are often equipped for automatic control to LEEDS & NORTH RUP co. 


hold pH of solution within certain specified limits. 


MEASURING INSTRUMENTS . TELEMETERS . AUTOMATIC CONTROLS 


GRAVITOMETERS GROUND RESISTANCE 
American Meter Co METERS 
Binckley G. 8 Biddle Co., Jas. G 
trown§ Gravity-Meter Borden Elec. Co 
Eimer & Amend General Elec. Co 
Refinery Supply Co Geophysical Inst. Co. 
Heiland Research Cory 
GRAVITY, Indicators Industrial Inst. Inc 
American Meter Co Roller-Smith Co 
Bailey Meter Co. Rubicon Co 
Binckley. GS Shallcross Mfg. Co 
Eimer & Amend Southw'n Electronics Labs 
Foxboro Co. Sticht & Co 
Specialty Glass Co 
Tag'iabue Mfg. Co. HARDNESS METER, for 
Taylor Inst. Cos. Plastic Films (See 
Testers, Hardness of 
GRAVITY, Recorders Plastic Films) 
American Meter Co. 
Bailey Meter Co. HARDNESS TESTER (See 
Rinckley, GS Testers & Testing Ma- 
Foxboro Co. chines, Hardness) 
Refinery Supp'y Co. 
Taglabue Mfg. Co HARMONIC ANALYZERS 
Taylor Inst. Cos. Gaertner Scientific Corp 
General Radio Co. 
GRE4SE TESTING AP- Keuffel & Esser ( 
PARATUS Mico Inst rument ¢ 
American Inst. Co. Scienti Apnaratus ¢ 
Central Scientifie Co United Ty insformer Cory 
Emer & Amend 
Fish-Schurman Co. HELIOSTATS 
her Scientific Co istemm Science to 
Humboldt Mfg. Co Fecker, J W 
Precision Scientific ¢ Gaertner Scientific Corp 
Saxl Inst. Co 
Western Machinery Co 
TUS 
GROUND DETECTORS Cl ngle 
General Elee. Co Ferris inst. Corp 
Rolier-Smith Co. General Electric X-Ray 
Westinghouse Elec. & Mf International Resistance 


AC-ME RECORDING 
GRAVITOMETER 


Designed for the 
AC-curate ME-asure- 
ment of the specific 
gravity of gases. 
This instrument gives 
a record of the grav- 
ity which is compen- 
sated for tempera- 
ture and barometric 


pressure. 


Manufactured by 


THE REFINERY SUPPLY CO 


63! E. 4th St. Tu'sa, Oklahoma 
Specialties: 
Gas Testing Instruments 


Oil Testing Instruments 
Laboratory Apparatus 


HIGH- FREQUENCY AP.- HUMIDITY INSTRU- 
PARATUS (Cont'd MENTS, Conductivime- 
MeFarlin tric 
Raytheon Mfg. Co. Industrial Insts. Ine 
RCA Manufacturing Co 
ithw'n Electronics Labs HUMIDITY INSTRU- 
United Cinephone Cory MENTS, Hygrometric 


(See Hygrometers) 
HOOK GAGES (See Gages, 
Hook) HUMIDITY INSTRU- 
MENTS. Hyg-oscopic 
HORIZONS. ARTIFICIAL Bristo! Co. 


(See Artificial Hori- Foxboro Co. 
zons) Middlebury Elec. Clock 
Tayl Inst. Cos. 
HOUR COUNTERS (See 
Time Meters) HUMIDITY INSTRU- 
MENTS. Sting Psychro- 
HUMIDITY INSTRU- metric (See Psychrom- 
MENTS, Aspiration eters, Sling) 
p-ychrometric (See 
HYDROGEN-ION APPA- 
Peychrometers, RATUS (Sse Testers, 
Hydrogen-ton) 
HYDROGEN-ION DE- 
4 STRUMENTS 
Cambridge Inst. Co 
Friez & Sons Sole 
Johnson Service ¢ Cole 4 
Penn Electric Sw tet 
Powers Regulator Co 
Leeds & Northrup Co 
HUMIDITY INSTRU- Leitz, In 
MENTS. Hyg-ometric Machlett 
(See Hygrometers) Nail Labs 
Praltz & Bauer In 
HUMIDITY INSTRU- Rubicon Co 
MENTS. Aspiration Tavlor & In WA 
Psychrometric (See inst. Co 
Psychrometers, Aspira- Welch Mfg 
tion) Wilkens-Anderson ¢ 


Easy and accurate measurement and control 
of humidity are assured with Foxboro Instru- 
ments. Foxboro offers both the membrane 
and the wet-and-dry bulb types. Either type 
may be furnished as E'ectric- or Air-Oper- 
ated Controllers to suit any specific require- 
ments. 

For complete information write for Bulle- 
tin No. 188. The Foxboro Company, 46 
Neponset Avenue, Foxboro, Mass., U.S.A. 
Branch offices in 25 Principal Cities. 


For addresses, see pages 34-58 


HEAT-TREATING 


potentiometers, electrodes, galvanometers, etc. 


4984 STENTON AVENUE, PHILADELPHIA 


FURNACES 


HYDROGENATION AP- HYDROMETERS, Record 


PARATUS ing 
American Inst. Co } & J 
Scientitf ( Mason-Neilan Regulator 
tt & Son R & B 


Tagliabue Mtg. Co 
HYDROMETERS, Indicat- Festrite 


ng HYDROMETERS. Thermo 
Ace Gla It (See Hydrometers, tn 
Accuracy Scientit It dicating) 
Chaslyn 
Central Scientific ¢ HYGROMETERS (Hair, 
nn & te Indic ating 
Eimer & Amend M 
Elgin Softener Cory Bristol Co 
Fisher Scientific ¢ Brown Inst. Co 
Fleischhauer & Son ( 
& Lustig Cen ‘ 
G. M. Mfg. ¢ In Cor 
G el In I ( } & Ss 
1-18 Inst. ¢ In Foxboro Co 
Huddleston, J. F 
Mason-Neilan Regulator Friez & Sons 
Moeller Instrument Co. 
Phila meter ¢ \M \ It 
Precision Thet & it Greer Her 

tuth Glass Div n Palmer Co 
Schultheis Cory EW Mason-Neilan Regulator 
Scientific Glass A ira Moeller Instrument Co 


Scienrifi Inst. ¢ Mut 
Tagliabue Mfg. Co } 
Taylor Inst. Cos | 

I te In nt I wW it 


W ne & Sor 1H 4 
Western M ne ( Scie It ( 
Tagliabue Mfg. Co 
HYDROMETERS. Mud Taylor Inst. Cos 
n ¢ { 


* This new Beckman development, 

ing on 110 V. AC power, continuously and 
automatically indicates pH on a direct- 
reading dial. Will operate ANY standard 


and Shielded Glass Electrodes can be in- 
stalled directly in vats and tanks. No stray 
current effects...no sampling device required. 
High Beckman accuracy assured by date 

Compensation. ' 


3330 EAST COLORADO STREET PASADENA 


} 
Pad 
Sg 
en\> 
ase 
| 
BECKMAN ANNOUNCES A 
\ 
| 
| 
| 
| 
( 
CALIFORNIA 
3 


HY GROMETERS to 


THE TYPE VI DIRECT PRESSURE 


ENGINE INDICATOR 


Pressure Cylinders 


The complete Engine Indica- 
tor for Internal Combustion 
Engines and Compressors at 
a new low price. 

Single or multiple diagrams. 
Pressure range from 4 to 
1200 pounds for a two-inch 
card. 


Air Flow Indicators 
Fuel Flow Indicators 
Type IV and V Direct Pressure 
Indicators 
Slow Motion Study Equipment 
Piezo-Ray Pressure Indicators 
Magnetic Cylinder Wall Gauges 
Recording Decelerometers 
for Rail Cars 
Portable Brake Test Recorders 
Other Special Testing Instruments 


Your inquiries are solicited 


Commercial 
Engineering Laboratories 


4612 Woodward Avenue 
Detroit, Michigan 


Makers and Importers of Testing In- 


struments for over twenty-five years 
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HYGROMETERS Record- 
ing 

Bristol Co 

Brown Inst. Co 

‘ | Ir 
Co \ ft H 
Foxboro Co 

Friez & Sons 

} 

Leeds & Northrup Co 
Mason-Neilan Regulator 
Moeller Instrument Co 
ntif Inst 
Tagliabue Mfg. Co 
Taylor Inst. Cos 


HYGROSTATS 
Are n M tening 
( n ¢ 
Centr 
Friez & Sons 
! Service ¢ 
Penn } ‘ swit ‘ 
Powers Regulator Co 


HYGRO- 
THERMOGRAPHS 
Cent Scientit ‘ 
Pur Jr 
Friez & Sons 
Green, Henry J 


HYPSOMETERS 

Central Scientif 
Keuffel & ( 
Warren Knight ¢ 


ICE WARNING, Indicators 
Kollsman Inst. Co 


IGNITION VELOCITY 
METERS 

Hays Corp 

Southw'n Electror 


ILLUMINATION, 
Controllers 


Lab 
G-M Labs. 
Luxtro! Co.. Inc 


Paragon Ele ‘ 
1’ ‘ 
‘ 


nephone 
Weston Elec. Inst. Corp 


ILLUMINATION 
Indicators 
(iene 
G-M Labs 
Leeds & Northrup Co 
Phot 


Tnited ¢ 


nephone ¢ 
Weston Elec. Inst 


Corp 


ILLUMINATION, Recorders 

terline- Angus 4 
Gener ‘ 

United Cine ne ¢ 


IMPACT TESTING MA- 
CHINES (See Testers 
& Testing Machines 
Impact) 


INCLINOMETERS 
Fich-Schurman Co 
Kolisman Inst. Co 


Ma & Sor 

Insti ! 
K 

Warren Kn 


INCLINOMETERS. Bore 
Hole 
Sperry Well Surv n 
INDEXES Base Volume 
& Base Pressure 
American Meter Co 


INDICATORS (Lock un 
der che object of meas- 
urement and control) 


INDICATORS. Engine 
American Inst. Co 
Bact Ir Ir 
B ns Cor 
Bendix Marine Products 
‘ ] Ir ‘ 
Commercial Engg. Labs 


y & (sax 
Ir 
K tsor I 

Nifty 

Ir tor 


INDICATORS, Engine 
Compression 

Allen Ele « 1 
Bachara Industrial Inst 
Raldwin-Southwark Cory 
a rid Inst. ¢ 
Commercial Engg. Labs 
RCA Manufacturing Co 
Trill Indicator ¢ 


INDICATORS.-Ignition Lag 
American inst. Co 


INDICATORS. Multiple 
Recording 
Commercial Engg. Labs 
INDICATORS, Rate of 
Climb 
American Askania ¢ 
Kolilsman Inst. Co. 
Pioneer Instr ent ¢ 


For addresses, 


INDICATORS, Sound 
\ 


INDUCTANCE METERS 
Andrey \ J 


Ir il In ! 
Leeds & Northrup Co 
( 


RCA Manufacturing Co 
Rubicon Co 
Shallcross Mfg. Co 
Transt 


INSPECTION EQUIP- 
MENT, Arc Welding 
Rubicon Co 


INSPECTION DEVICES 
AUTOMATIC, Concen- 
tricity 

Federal Prod. Corp 
Luxtrol Co... Ine 


INSPECTION DEVICES 
AUTOMATIC, Cylin- 
dricality 

Federal Prod. Corp 
Luxtrol Co., Inc 


INSPECTION DEVICES. 

AUTOMATIC, Diameter 
Luxtrol Co., Ine 

Gaertner Scientific Corp 


INSPECTION DEVICES. 
AUTOMATIC, Dimen- 
sions 

Gaertner Scientific Corp 
Luxtrol Co., Ine. 


INSPECTION DEVICES, 
AUTOMATIC, Hard- 
ness 

Detroit Testing Mach 
Holz, Herman A 
Saxl Inst. ¢ 


INSPECTION DEVICES, 
AUTOMATIC, Insulat- 
ed Wire 

‘ tor 


INSPECTION DEVICES. 
AUTOMATIC, Smooth- 
ness 

Electron Prod 4 
Sarl 


Inst. 
Thwing-Albert Inst. Co 


INSPECTION DEVICES, 
AUTOMATIC, Thick- 
ness 

Electronic 
Gaertner Scientific 
Luxtrol Co.. Ine. 
Magnetic Gauge ¢ 
Saxl Inst. ¢ 


Thwing-Albert Inst. Co 


Co 
Corp. 


INSPECTORS, MAGNETIC 
Commercial Engg. Labs 
ory 

M net Analy ‘ 

Rubicon Co 


INSTRUMENT FUSES 
(See Fuses, Instrument 


INSTRUMENT OILS 
) n 


Magn M e& Reyn 


INSTRUMENT TRANS- 
FORMERS (See Trans- 
formers, Instrument) 


INSULATION TESTING 
EQUIPMENT (See 
Testers, Insulation) 


INTERFEROMETERS 
Gaertner Scientific Corp 
Keutts & Esse ‘ 

Perkin, El & Moffitt 


7 In Carl 


JACKS PLUG-IN (See 
Connectors, Plugs. 
Clips) 


JOB TIMING RECORDERS 
Aut i 


} ne-Angus 
Electr ‘ 


KERR CELLS (See Cells, 
Kerr) 
KEYS & SWITCHES 
Automatic Eleet 
Andrew, Victor J 
Kellogg Switchboard 
Leeds & Northrup Co 
Shallcross Mfg 


KVA INDICATORS 
Roller-Smith Co 


see pages 534-58 


KVA RECORDERS 
Este 


me Ar 


(jer } ( ‘ 

Landis & Gyr, Inc 
Leeds & Northrup Co 
Westu ise & Mt 


KYMOGRAPHS 
G 


& 


LABORATORY APPA. 
RATUS (See Apparatus 
Laboratory 


LABORATORY FURNI 
TURE (See Furniture 
Laboratory) 


LABORATORY GLASS. 
WARE (See Apparatus 
Laboratory, Glass) 


LABORATORY SUPPLIES 
(See Apparatus, Lab- 
oratory) 


LABORATORY MOTORS 
(See Motors, Labora- 
tory) 


LABORATORY OVENS 
(See Ovens, Laboratory) 


LABORATORY PAPERS 


Central Scientific ¢ 
Chart Vt tion 
Sargent & ¢ 
Wel Nits ‘ 


LABORATORY PORCE- 
LAIN (See Porcelain, 
Laboratory) 


LACTOMETERS 
Central Scientitice 
Eimer & Amend 
G M Mrty ( In 

Co. 


Moeller Instrument 
’recision Therm. & Inst. 
Kuth Glass Division 
Ruehfel ¢ 
Schulthets (ory 
Tagiiabue Mfg. Co 
Taylor Inst. Cos. 
Welch Mf \ 
ZAuhr, Ine Henry 
LAUNDER-OMETER 
Atla Devices ¢ 


LEAK INDICATORS, Gas 
Water (See Gas 
Leak Indicators) 


LENS THICKNESS GAGES 
Bausch & Lumb Optical 
Chicago Dial Ind. 
Fuess, Inc 


LENSES, Astronomical 
Clark & Sons 
Perkin, Elmer & Moffitt 


LENSES, Burette 
Central Scientific ¢ 
Fish-Schurman Co 


her Seienritie 


Gaertner Scientific Cor p 
Mrx 


G. M ( Tn 
rochemic Sery 
Pa In iment 
Precision Scientitic ¢ 
Pre n lt 


LENSES, Microscope 
Bausch & Lomb Optical 
Scientific Corp 


In 
Praltz & Bauer, Inc 
Spencer Lens Co 
Lei Inc Carl 


LENSES, Photograghic 
freneral S nt ‘ 


LENSES, Putarized 
Ifalt 


i & Bauer lr 
Polar ne Inst. ¢ 
(Cryst 
“Avis Inc Carl 


LENSES, Reading 
(entra ~ n { 


Fish-Schurman Co 
Fur 


Gaertner Scientific Corp 


(ier 

Ger ( 
Keuff « | 
In 

= 

Testrite Tustrument ¢ 
Valpey Crysta 
Wollensak Ont i ‘ 
Zeiss, In ( 


LENSES, Thermometer 
(See Lenses, Burette 


LENSES. Special 
W 


LEVELS. Circular Spirit 


Dietzen 


G & It 
(rlogau & ¢ 

Gurley. & L. } 
Keutfel & Esser ¢ 
Ruehfel 
Warren-Knight ¢ 
White ¢ Tay 


LEVELS. Dumpy (See 
Surveying Instruments 


LEVELS, Engineer's (See 
Surveying Instruments 


LEVELS, Hand 
Alpha Instrument ¢ 
Jietzen 
Gurley, Wo & J 
Keuffel & Esser ¢ 
Leupold, Volpel & ¢ 
Pittsburgh Inst. & Mach 
Starrett Co 
United States Blue P 
Warren-Knight ¢ 
White Co. Ine Dray 


LEVELS, Precision 
Alpha Instrument 
Berger & Son 
Fish-Schurman Co 


Gloga 

Gurley W. & L. I 
Kern ¢ 

Keuffel & ‘ 
lit ld Volnel & ¢ 
In 

St tt 

en-Knigt 
White ¢ Tri I) 
7 Ir ( 


LEVELS, Prism 


ecker, J. W 

Kern Co 

Keutfel & Esser ¢ 
Taylor Inst. Cos. 
White ¢ Inc Davy 


LEVELS. Surveying (See 
Surveying Instruments 


LEVELS Wye (See Sur 
veying Instruments 


LIGHT METERS 
ral 


Ger ec. 4 
Intercontinental Marke 
Luxtrol Co., Inc 

r, Jn 


Praltz & Baue 
Photobell Corp 

Weston Elec. Inst. Corp 
Welch Mtg. ¢ 


LIGHT SOURCES, Carbor 
Dioxide 
Barkon-Frink 
General Physical J 


D. C. McFARLIN 


Consulting Engineer 


29 W. MARION AVENUE 
YOUNGSTOWN, OHIO 


SPECIAL EQUIPMENT FOR LO- 
CATING WATER AND OIL 


LEAKS. 


UNDERGROUND PIPE LINES 
LOCATED AND MAPPED FOR 
MUNICIPALITIES AND INDUS- 


TRIES. 


Daven ¢ 
Eb bers, £ ~ 
2 
uc 
are, 
Tope Chart Drum & Controls | 
reg 
% 
& 
4 ) ‘ 
} 
Puleru OU 
Wuiskin & CoO 
ard 
: 
4 
= 
id 
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NIAGARA METERS 


Single nutating piston volumetric dis- 
placement type, with integrating reg- 
isters. 


For all liquids, including: 
® COLD WATER ®@ CAUSTIC SODA 
@ HOT WATER ® MOST ACIDS 
OILS SOLVENTS 
ALCOHOL ® GASOLINE 


BUFFALO METER CO. 


2906 Main St. Buffalo, N. Y. 


LIGHT to MANOMETERS 


TEST MAGNETIC 
PROPERTIES 
OF YOUR STEELS 


There is an 
accurate, 


RAWSON FLUAMETER 
SIMPLEST AND MOST FFFICIENT 


dependable, 

National Meter meters, electrostatic voltmeters fron 
for every product thermocouples, earth current aS 


that flows. oa wledged leaders in 


development of high sensitivity meters 


Rawson Electrical 


Instrument Compan 
NATIONAL COMPANY 110 POTTER ST 


4243 FIRST AVENUE BOSTON CHICAGO DALLAS Branch: 15 East 26th Street, New York City 
BROOKLYN, N.Y LOS ANGELES. SAN FRANCISCO 


1313 W. Randolph St., Chicago, I. 


Write for complete information 


LIGHT SOURCES, “Day- LIGHT SOURCES, Ultra- 


light” Violet 
surkon-Frink American Inst. Co. 
Frober-F aybor Go. Central Scientific ¢ 
General Elec, ¢ Gaertner Scientific Corp. 
Macbeth Daylighting Co Gen. Elec) Vapor Lamy 
General Pt il General Physical Lab 
Hanovia Chem & Mfg 
LIGHT SOURCES, Incan- Leitz, Inc 
descent Mico Instrument Co 
Barkon-Frintk Praltz & Bauer, Inc 
Gaertner Scientific Co Thermal Syndicate Ltd. 
General Elec, Co United Cinephone Corp 
G-M Labs 
LIGHT SOURCES. White 
Luxtrol Co., Inc. 
Light 
United Cinephone Cory tarkon-Frink 
LIGHT SOURCES Mer- Gaertner Scientific Corp 
cury Vapor cen. Vapo! 
American Inst. Co. ysical Ta 
Barkon-Frink nited Cinephone Cory 
entral Scientific Co 


Fish-Sch LIGHTHOUSE INSTRU- 
ish-Schurman Co. MENTS 


Gaertne N 
Gen. Elec. Vapor Lamy imula 
General 1 1 f Co 
Hanovia Ch & Mfg Wallace- Tiernan 
Leitz, In 
Mico Instrument Co LIGHT WAVE MEASUR.- 
Paltz & Baue It ING EQUIPMENT 
Polarizing Instr nt Gaertner Scientific Corp 
Thermal Sendieahe Ltd. Van Keuren Co. 
United Cinephor Cory 
LINE CURRENT TEST 
LIGHT SOURCES, Moeno- SETS (See Testing Sets. 
chromat:c Line Current) 
Akatos, Ine 
American Inst. LINEAR FOOTAGE 
Central Scientif METERS (See Coun- 
Fish-Schurman Co. ters, Footage) 
Fuess, In 
Gaertner Scientific Corp 
Gen. 
General Phy al La 
Mico Inst nt ¢ 
Praltz & Bauer, I 
Polarizing Instrument 
Van Keuren 
Tnited Cinept e 


LIGHT Neon 


Barkon 

Gen. El J 

General Physica 

United Cinephone ¢ 
SOURCES, Sodium 

Kat In 

ral Scient 

Gaertner Scientific ‘Corp 

Elec Lam} 

Le In 


LIQUID LEVEL, Indicators LIQUID METERS, Volu- MAGNETOMETERS MANOMETERS, Inclined 
& Recorders (See metric Types, Special Cont'd Tube Cont'd 
Gages. Liquid Level) for — low flow Geophysical Inst. Co Fur l 
Campion Lab Ire e Instr ent 4 Hays Corp 
Commercial "Eng. Labs Welch Mfg. ¢ Inst. Co.. Ine 
S Fluid Meters, Inc 
LIQUID METERS, Volu- Bausch & Lomb Optical 
metric Types, Nutating -OUVER OPERATING DE.- Fish-Schurman Co MANOMETERS. Micro 
Disk VICES In It t 
sadger Meter Co Arca Regulator Inc ( Ir 
National Meter bsg Brown Inst. Co G. MM. Miz. 4 It } I 
Neptune Meter Fisher Governor Co Keuffel & Esser ¢ \\ M ‘ 
Pgh. Equitab! t F no 


& t reading 
Bailey Meter Co 


LIQUID METERS. Volu- Hagar 


metric T  Nutati Hanlon-Waters, In Spencer Lens Co 
Piston Mason-Neilan Regulator r te Instrument ¢ Brown Inst. Co 
Buffalo Meter Co Natural Gas Equipment MANOMETERS, Single 
LIQUID METERS, Volu- LUMBER COUNTERS (See ‘ube & Reservoir 
metric Types, Osciilat- Counters, Lumber) MALT TESTING APPA 
ing Piston RATUS Testers I 
Badger Meter LUSTER METERS Malt) Bailey Meter Co 
Campion Labs Commercial Engg Labs 
National Mete er oe Leitz, In MANOMETERS, Electric Conn Tron Sponge ¢ 
Neptune Me Saxl Inst. Ce Brown Inst. Co Deter \ ! he 
Worthington-Gamon Met United Cinephone Cor, I) Air ‘ 
MANOMETERS, High Mit ( 
LIQUID METERS. Volu- MACHINIST'S SQUARES Pressure \ 
metric Types. Recipro- i Dar Orifice Fitth Lat 1} ‘ 
cating Piston Ma- > 
Brode ¢ Z MANOMETERS, Inclined Morey & Jones, Ltd 
Pgh. Equitable Meter 
: MAGNETIC INSPECTORS Tube 4 n Therm. & It 
LIQUID METERS, Volu (See Inspectors, Mag- American Blower ¢ Sele Inst. ¢ 
metric, Rotary Piston netic) Bacharach Ind Inst 
Badger Meter Bailey Meter Co MANOMETERS,. U-tube 
Bowser & Co Cor Asheroft Har Electric Transmitting 
National Meter Co. erican) Askania Cor Defer r Au K Brown Inst. Co 
Neptune Meter ¢ ae Associates Detroit Air Meter ¢ Bailey Meter Co 
Pgh. Equitable Meter Builders Iron Foundry Dwyer Mfg. ¢ ’ n ‘Il & Ir 
Smith Meter ¢ Cambridge Inst, ¢ Friez & Sons vni I ] 


(7006 BENNETT ST. PITTSBURGH: PA. 


MANOMETERS 


ee a FOR INDUSTRIAL AND LABORATORY USE. REQUEST BULLETIN 135 


te 


For addresses, see pages 34-58 
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MANOMETERS to MICROMETERS 


MANOMETERS, U-tube, MEASURING MACHINES 


Giass Wire 
4 G Ir D nt Mfg. ¢ 
Am ‘ Mir Elec, & Const 
Ir Ir & Whitney 
Four 
‘ 4 ft | 
Au Biddle Co Jas. G 
] \ M Ir 
Mt ( gt B engle ¢ 
Eimer & Amend Cer } ‘ 


Fish-Schurman Co General Radio Co 
Sever ( Testing Labs 
H Ir t n 
Hays Corp M nd t ‘ 
nol Rawson Electrical Inst 
M Ir 


Shalleross Mfg Co 


( Weston Elec Inst. Corp 
Mine Safety Appliances 
Moeller Instrument Co MEGOHM VOLTMETERS 


Morey & Jones, Ltd (See Voltmeters, Meg- 
n J ohm) 
K & B 
Refinery Supp'y Co MELTING POINT APPA. 
~ In ‘ Ace G It 
American Inst. Co 
Tagliabue Mfg. Co Cent Scien 
Hea Glass W 
W ns-Anderson Eimer & Amend 
} ! 
MANOMETERS. U-tube I Scientific 
Metal H voldt Mfg. ¢ 
‘ ige Jr ‘ Machlett & Son 
Con Iron Spor M is 
Mason-Neilan Regulator Instrument 
The Pia & Bauer, In 
Sciet ( Prec n Scientific ¢ 
Taylor Inst. Cos Scientitie Gla Apparatu 
s n Electronics La 
MARINE INSTRUMENTS Tagliabue Mio. Co. 


(See Nautical tInstru- 
ments) 
METAL DETECTORS (See 


MARINE INSTRUMENTS Detectors, Metal) 


Gyro-Compass & Gyro 
Pilot METALLIC BELLOWS 
(See Bellows. Metallic 


MASTER CLOCKS (See METALS. Thermostatic 


Clock Mase hace ¢ 
fieneral Plate 
MEASURING MACHINES 

Lineal METEOROLOGICAL IN- 
Mt ( STRUMENTS 
Ferner ¢ Ame im Askar ‘ 
Fidelity Ma Inst. Co 
Gaertner Scientifi Corp Paulin 
Pratt & W Fries & Sons 


Foxboro offers a compete line of Flow 
Meters for measuring steam, gas, air, oil 
water, acids and other fluids. These meters 
are of the orifice type—simple in design, 
powerful, with a straight-line motion that as- 
sures permanent calibration and long life. 
They can be furnished with direct-reading 
integrator to give total flow. Recorders may 
also be equipped with pressure, temperature 
and integrator pens. 

For complete information write for Bulletin 
No. 200-2 and Bulletin No. 692. The Foxboro 
Company, 46 Neponset Avenue, Foxboro 
Mass., U. S. A. Branch offices in 25 Principal 
Cities. 


METEOROLOGICAL IN- 
STRUMENTS (Cont'd 


Geophysical Instrument 


Fuess, In 
G. M. Mfg. ¢ 
Green, Her 


Inc 


d 


Moeller instrument Co 
Inst 


Precisior 
Taylor Inst 


METER PROVERS, Gas 
American Meter Co 


L M 
Pgh Equitable Meter Co 


METERS, Acid (See 
Acidimeters) 
METERS. Ampere Hour 


(See Ampere 


Meters) 


METERS. Coal 


Meters) 


(See Coal 


METERS. Compressed Ai 
American Meter Co. 


Bailey Meter 
Mason-Neilan 
N J Meter 
Taylor Inst. 


Co. 


Regulator 


Cos 


RS. Condensation 


Dist. Ste 


Ba! ley Meter 


Henszey ¢ 
Taylor Inst. 


METERS, Conductivity 
(See Conductivity 


Meters) 


Co. 
Buffalo Meter Co. 


Stean 


Cos 


METERS, Consumer's, Elec 


tric 
General Elec 


Westinghouse Elec. & Mfg 


METERS, Consumer's, 


American Meter Co. 


Lambert Meter 


METERS, Current, Air & 


Gas 


Inc 


American Meter Co. 


Mason-Neilan 


Regulator 


Pgh. Equitable Meter Co 


METERS. Current, 


American Meter Co 


Row « 


Hour 


Gas 


Liquid 


METERS. CURRENT, 
Liquid (Cont'd 
Eclipse Aviation 
Keuffel & Esser Co 
Neilan Reguiater 
National Meter Co. 


Neptune 
Poh Equitable Meter Co 
Scient In ‘ ‘ f 
Uehling Instrument 
ngton-G n Meter 
METERS. Decibel (See 


Sound Level Meters) 


Electric 
r Co 


nd 


HD Elee ¢ 

Landis & Gyr, Inc 
Lincoln Meter ¢ 
Sangan Elec 
Westinghouse Elec. & Mfg 


METERS, DEMAND. Gas 
American Meter Co. 
Bailey Meter Co. 
Bendix Marine Products 
La ert Meter Co 
Mason-Neilan Regulator 
Pgh. Equitable Meter Co. 


METERS, Demand Limit- 
ing 

American Meter Co 
Annis ¢ 
General El] Cc 
Landis & Gyr. Inc. 
Lineoln eter 
Mason-Neilan Regulator 
Westing ise Elec. & Mfg 


METERS. Earth Current 
Geophysical Inst. Co. 
Rawson Electrical Inst. 
Southw'n Electronics Labs 


METERS, Electronic 
Ballantine Labs 
Cambridge Inst. Ci 
Clough-Brengle Co 
Luxtrol Co., Ine. 

RCA Manwfacturing Co 


Southw'n Electronics Labs 


METERS, Flow (See Fiow- 
meters) 


METERS, Footage (See 
Counters, Footage) 


METERS Foot-candle 
(See Foot-candle 
Me‘ers 


PITTSBURGH 


WATER 
METERS 


EMCO GAS METERS 
and REGULATORS 


Pittsburgh Equitable 
Meter Co. 


400 N. Lexington Ave., Pittsburgh, Pa 


Oil and 
Gasoline 


Meters 


METERS. Frequency (See 
Frequency Meters) 


METERS. Gas (See Gas 
Meters) 


METERS. Gas-Dry Test 
American Meter Co. 
Lambert Meter Co 
Pgh. Equitable Meter Co 
Tagliabue Mfg. Co. 


METERS, Gas-Integrating 
American Meter Co 
Bailey Meter Co 
Brown Inst. Co. 

Foxboro Co. 

Lar t Meter ¢ 
Mason-Neilan Regulator 
Tagliabue Mfg. Co 
Taylor Inst Cos. 


METERS, Gas-Wet Test 
American Meter Co 
Lambert Meter Co 


Tagliabue Mfg. Co 


METERS. Gasoline (See 
Liquid Meters) 


METERS, Gas, Station 
Bowser & Co 
Pgh. Equitable Meter Co 


High Pressure 
High Pressure Dis- 

bution 
Pgh. Equitable Meter Co 


METERS Hydrogen ton 
(See Testers, Hydrogen 
lon) 


METERS. Mileage 
Gauthier Donat A, 
Jaeger Watch €¢ 
Ohm er Register 
Veeder - Root, Inc 


METERS. Muiti-Rate 
Landis & Gyr, Inc 


METERS, Oil (See Liquid 
Meters) 


METERS. Orifice (See 
Flowmeters, Orifice) 


METERS. Oxygen 
American Meter Co 
Bailey Meter Co 
Brown Inst. Co. 

Pah. Equitable Meter Co. 


METERS. Pitot Tube (See 
Flowmeters, Pitot Tube 


METERS. Positive Dis- 
placement (See Gas 
Meters. Positive and 
Liquid Meters, Volu- 
metric) 


METERS, Prepayment 
American Meter Co. 
Landis & Gyr, Ine. 


METERS. Proportional 
American Meter Co. 
Bristol Co. 
Macon-Neilan Regulator 
National Meter fo 
Pah. Equitable Meter Co 
Taylor Inst. Cos. 


METERS. 
ponent 
Andrew. Victor J 
General Fl Cc 
Landis & Gyr. Inc 
Westinghouse Elec. & Mfg 


METERS. Rotary Displace 
ment 


Reactive Com- 


‘ 
Pgh. Equitable Meter Co 


METERS. Sewage 
American Meter Co 
Bailey Meter Co. 
Brown Inst. Co. 
Builders Iron } ! 
Mason-Neilan Regulat: 
Morey & Jones, Ltd 
Pgh. Equitabl> Meter ( 
Taylor Inst. Cos 


METERS, Shunt 

fers Iron Found 

mit } lee Meg 
Co 

Rawson Electrical Inst 
Wheelco Inst. Co 


METERS, S‘ation 
American Meter Co 


METERS, Steam (Ss: 
Flowmeters, Steam 


METERS. Time 
Camnion Labs 
Cramer & Co., Inc 
Elec. Tachometer Corp 
General Elec 


Jaeger Watch ¢ 

Luer J. Milton 
National Instrument ¢ 
Paragon Electric 
Rawson Electrical Inst 
Thom 1 Clock ¢ 
Warren Telechron ¢ 
Westinghouse Elec & Mf 


Weston Elec. Inst. Corp 


METERS. Venturi (See 
Flowmeters. Venturi 


METERS. V-notch (See 
Flowmeters, Weir) 


METERS, Volumetric, Posi 
tive Disp'acement (See 
Gas Meters, Positive 
see Liquid Meters 
Volumetric) 


METERS, Water (See 
Liquid Meters, Vol 
umetric; also Flow 
meters, Liquid) 


METERS, Watt-Hour 
Duncan Electric 
General Elor ¢ 
Landis & Gyr, Inc 
Sangamo Electric ¢ 
Westinghouse Elec. & Mfg 


METERS. Weir (See Flow 
meters, Weir) 


MICROAMMETERS (Ser 
Ammeters, Microam 
meters) 


Akatos. Inc 

Dietert Co. 

Gaertner Scientific Corp 

Mico Instrument 


MICROFARADMETERS 
Biddle Co.. Jas. G 


Clough-Brengle ¢ 


MICRO-MANIPULATORS 
Tieffman Co.. O 
Industrial Instrument 
Mico Instrument ¢ 
Zeiss, Ine., Carl 


MICROMANOMETERS 
(See Manometers 
Micro) 


MICROMETERS Calendar 
Coats Mach. Tool ¢ 
Precision Therm. & Inst 


SUMMIT 


DESIGN 
DEVELOPMENT 
PRODUCTION 


Individually Designed Equip- 
ment for Measurement, Con- 
trol and Test, to Meet Spe- 
cial Requirements. 


L. A. B. GORP. 


NEW JERSEY 


For 


addresses, 


see pages 54-58 
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MICROMETERS. Dial 
Cc 


Ames Co., B 

Coats Mact Pool 
Federal Prod. Corp. 
Glogau & ¢ 

Haines Ga 
Randall. Frank J 
Scherr ¢ In 


Starrett ¢ 

Waltham Dial Gage ¢ 

MICROMETERS, External 
Reed Small Tool Worl 

MICROMETERS, Filar 
Eyepiece 

Gaertner Scientific Corp 


MICROMETERS, Internal 


Brown & Sharp 


Coats Mach. Te ( 
Mille Falls ¢ 
Reed Small Tool W 
Zeiss, Inc., Carl 


MICROMETERS. Optical 
Bausch & Lomb Optical 
Fish-Schurman Co. 
Gaertner Scientific Corp 
Keuffel & Esser 


Lei Inc 

Scherr Co., Jne 
Spencer Lens Co 
Zeis ne., Carl 


MICROMETERS, Outside 


Slocomb Co 


MICROMETERS. RADIO 


Sensitive Research Jnst 


MICROPROJECTOR 
Bausch & Lomb Optical 
Jones & Lamson Mact 
Wilder, tne. 


MICROSCOPE ACCES 
SORY INSTRUMENTS 

Bausch & Lomb Optical 
Gaertner Scientific Corp 
Leitz. Inc., 
Microchemical Service 
Praltz & Bauer, In 
Spencer Lens Co 
Zeiss, Inc., Carl 


MICROSCOPE ILLUMI 
NATORS 


MICROSCOPE ILLUMI- 
NATORS (Cont'd) 
Pfaltz & Bauer, Inc 
Spencer Lens Co 


Zeis Inc., ¢ 
MICROSCOPE SLIDES 
(Prepared) 
Central Scientific cr 
Chicago Apparatus C 
\ il 4 


Fish-Schurman Co. 
Gaertner Scientific Corp 


Gen. B 1) Supply 
Spencer Lens Co 
Wel Mfg. C 


MICROSCOPES, Binocular 
Bausch & Lomb Optical 
hue In 


In 

Pta & Bauer, Ine 
Sche ‘ 
Spencer Lens Co 
Zeiss In ‘ 


MICROSCOPES Biological 
(See Microscopes, Bi- 
nocular) 


MICROSCOPES, Brinetl 
Bausch & Lomb Optical 


Detroit: Testing Macl 
Fisher Scientitie ¢ 
Tri 


Gaertner Scientific Corp 
Holz, Herman A. 

Leitz, Inc 

Pittsburgh Inst. & Mach 
Riehle Division 

Suter, Alfre 


MICROSCOPE. Dark Field 
Spencer Lens Co. 

MICROSCOPES Finish 
Comparison 

Bausch & Lomb Optical 

Feeker, J. W 


Fuess, Ine 

Gaertner Scientific Corp 
Leitz, Ine 

Scherr ¢ Jn 

Spencer Lens Co 

Zeiss, Inc Cat 


MICROSCOPES, Inspection 
(See Microscopes, Fin- 
ish Comparison) 


Bausch & Lomb Optical MICROSCOPES, Measuring 
Central Scientitic Co Bausch & Lomb Optical 
Gen. Elec. Vapor Lam Central Scientifie ¢ 

Leitz, Ine Fecke 


THE WILDER 
MIGRO-PROJECTOR 


The ideal equipment for rapid 
inspection of irregular pieces 
Screw 


such Punchings, 
Threads, Gears, Hobs and simi- 


lar parts. 


SIMPLE TO OPERATE 
PRECISION OPTICAL SYSTEM 


$199.00 
R. S. WILDER, INC. 


WALTHAM, MASS. 


MOTORS 


MICROMETERS to 


ss. Measuring MILITARY INST RU- MIRRORS. Spherical Stel MONOCHROMATIC LIGHT 
MENTS (See Ordnance lite SOURCES (See Light 
Gaertner Scientific Corp J 
Kern Co MILK TESTERS (See Ik mane 
In Testers 
Z Ir ters, Milliam MIRRORS. Stadimete: 
graphic MILLIOHMMETERS (See Keut Gaertner Scientific Corp 
Bausch & Lomb Optical Ohmmeters,  Milliohm ( J 
Clay-Ada meters) Master Optical Co Z It 
Fu Ir & Moff 
Le In MILLIVOLTMETERS (See MOTION. Indicators i 
Mii In ( Voltmeters Millivolt MODULATION METERS Bristol Co 
Pfa &B meters a, Brush Development Co 
(See etectors ine nt 
MICROSCOPES, Petro Gases) Weston Elec. Inst. Corp 
graphical 
MIRRORS. Angle 
h Lomb Optical gle MOISTURE METERS MOTION. Recorders 
ut Americau Inst. Co \ \ur 
Brown Inst. Co Bristol Co 
Spence Lens Co MIRRORS, Astro Brush Development Co 
ecke 1 Elec Tachometer Corp 
scopes, Finish Compari- Master Optical C > 
Tagliabue Mfg. Co Starters, Motor 
Toolmakers MOTORS. Fractional H 
Master Optical Co TESTING AP 
Scientific Corp nite Ace G Bodine Elec. Co 
Opti \ Lux ¢ Eclipse Avia 
MIRRORS. Octant American Inst. Co 
Sct Keut! & Esser ‘ in M nu ‘ 
n i in 1 ¢ fa dge Tt M 
Zei In ( n Upti 
Perkin, I & Mofutt 
MICROSCOPES. Wir 
Gaging MIRRORS, Parabolic Amend atory 
MICROTOMES Ine B. Corp 
Bausch & Lomb Optical Kol en O ( MOISTURE TESTING AP Machictt’ & Sor 
Cambridge Inst. Co Master Optical Co PARATUS P Sicakputnawes 
Central Scientific ¢ Perkin, Elmer & Moffit Rauscher & Bet nt & 
International Eq ( Saxl Inst. We Mi 
Leitz, In MIRRORS, Sextant Scientit 
Mie Instrument ¢ Fecker, J. W > 
ultz & Baue In Fish-Schusman Co Heat & 
pencer Lens Co. Keuffel & Esser Southy lectron 
Thomas Co., Arthur H Kollmorgen Optical ¢ Tagliabue Mfg. Co o— Marine Products hb 
Master Optical Co ledo scale ‘ 
MICROVOLTMETERS Perkin, Elmer & Mot Troemner, Hen ag. 
(See Voitmeters, Micro Warren-Knight ¢ W \ Gene Elec, ¢ 
Sar ct 
MILEAGE METERS (See MIRRORS, Spherical MOLECULAR STILLS s 1 t M : 
Meters, Mileage) & Son Dist n Prod Ir n 
S 
pencer Instruments 
are known the world over M 4 ; 
for their ols ure 
J J 
great precision and T | 
. . 
‘hanic: 
mechanical perfection 
7 f Rapid and accurate moisture test in per- 
Write Dept. N32 for booklets on centage by drying. Drying temperature ah 
. controlled by thermostat. Ideal for plant : 
moisture control or laboratory moisture ; 
terminations 
pe ncel e 
Time required to dry most materials is oe 
MICROSCOPES 
MICROTOMES Suitable for granular—fibrous—crystalline “J 
REFRACTOMETERS materials in industries such as J 
Sand—Textile—Tobacco 
COLORIMETERS C 
eramic—Rubber—Food 
SPECTROMETERS Wood 
ood—Mining—Leather 
PROJECTORS 
PHOTOMICROGRAPHIC Write for Literature : 
EQUIPMENT W Di 
arry W. Dietert Co. 
spencer Lens OMpanys 
Dept. C—9330 Roselawn Avenue 
‘Buftalo New York Detroit, Michigan 
For addresses, see pages 54-58 ) : 
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MOUNTINGS to OVENS 


CATHODE -RAY 
HEADQUARTERS 


& Pioneers in cathode-ray developments, DuMont 
make tubes and equipment for perfectly co 
ordinated results 


%& DuMont Oscillograph Tubes: 3-in. screen 1590 
v., 5-in. 1590 v., 5-in. 1500-3009 v.. 9-in. 1590- 
3000 v. Television Tubes: 3-in. 1500 v., 5-in. 
1500 v., 5S-in. 3000 v., 14-in. 6000 v. New In 
tensifier Types now available 


% Oscillographs: 3-in. and 5-in. for servicing 
work. 5-in. and 9-in. for laboratory work. Also 
Electronic Switch for simultaneous observation 
of two phenomena. Special equipment to spe- 
cifications. 


DATA... 


% Write for latest catalog covering standard line 
of DuMont Cathode-Ray Tubes, Oscillographs 
and other equipment. Submit your special 
problems. 


ALLEN B. DUMONT 
LABORATORIES, INC. 


PASSAIC e NEW JERSEY 


ELECTRIC HEAT 
CONTROL APPARATUS CO. 


NEWARK, N. J 


MOUNTINGS Shock « 
Vibration Absorbing 


Lord Manufacturing Co 


MUD SCALES (See Scales 
Mud) 


MULTIPLE RE 
CORDERS (See Re- 
corder Mechanisms 


MULTIPLE SCALE ME 
TERS 

American Elec. Sales Co 
‘ ‘ 


Gen 
nA ( 
Rawson Elec. Inst. Co 
It ‘ 


\lt ‘ 


Western Electro-Mech 


MULTIPLIERS 
ne 
International Resistance 


Precision Resistor Co 


Sen 


NATURAL SCIENCE 


SUPPLIES 
ten Seiler ‘ 
if \ 
‘ Adar 
\\ Mir ‘ 


NAUTICAL INSTRU 


MENTS 
a ns 
take Cor ‘ 
Bendix Marine Products 
«& 
‘ Machine W 


Elec. Tachometer Corp 
Geophysical tnst. Co 
Kenyon Instrument ¢ 
Marine ¢ ‘ 
Meeller Instrument Co. 
Ni 1 Ss J 1) 


NAVAL INSTRUMENTS 
Bendix Marine Products 
Bowser & Co 
Elec. Tachometer Corp 
Geophysical Inst. Co 
Keulfel & Esser ¢ 
Moeller Instrument Co 
ntifie In ‘ 


NAVIGATIONAL INSTRU 
MENTS 


Baker Com ‘ 

Vii 

astern Scien ‘ 
Geophysical tnstrument 
Keuffel & Esser Co 
Marine 4 ‘ 
Inst nt 4 


NEEDLES. Asphalt Pene- 


tration 
Alpha Instrument ¢ 
Central Scientit ‘ 
Eimer & Amend 
Fisher Scientific ¢ 
‘ 
Saxl In 
Tagiiabue Mfg Co 
Van Keuren Co 
NEEDLES. Dip 
Gurley, Wo & 


NEEDLES, Gillmore 
American Inst. Co 
‘ 


Cent Scien 
Scientitic 4 
il voldt Mf ‘ 
Rehle Div 
Saxl ‘ 


NEEDLES, Penetrometer 


Alpha ti iment ¢ 
Central Serentit ‘ 
Eimer & Amend 

it Mf ‘ 
Saxl J 


Tagliabue Mfg. Co 
Van Keuren Co 


NEEDLES, Vicat 
American Inst. Co 


ton ‘ 
n M ! 
~ nt ‘ 

Riehle Div 

Saxl In 


NEPHELOMETERS 
\ Ir 


Rubicon Co 


NESSLER TUBES 
\ 


li 
Co Sciet ‘ 
Fish-Schurman Co 
Fisher Scientit 
Hel In 
iN e Gla ‘ 
LaMotte Che 


hor addresse 


NITROGEN DETERMINA 
TION APPARATUS 
Ace Glass Jr 
‘ i > en 
( \ ‘ 
Emer & Amend 


( 
( 
M 
n nftiti ( 
Rubicon 
\ 
Tagliabue Mfg. Co. 


Co 


NOISE ANALYZING AP 
PARATUS 

‘ 

Development Co 
I) n ¢ 


\ 
Brush 
General Radio Co 

nk ] 


NOISE MEASURING SETS 
Ballant ne J 
Daven 


Electrical Research Prod 


I) n ¢ 
Ferris Inst. Corp 
ble ‘ 
General Radio Co 


NOISE RECORDING AP- 
PARATUS 
Brush Development Co 
J ri An 
General Radio Co. 
Southwin nies L 


NOZZLES. Flow 
American M enin ‘ 

Bacha Indust Jhist 

Bailey Meter Co 

Brown Inst. Co 

Iron Foundry 

Cochrane Corp 

Nicholson Meter 

Taylor Inst. Cos. 


OCTANTS, NAVIGATING 
Bausch & Lomb Optical 


Dione ment 4 


ODOMETERS 
Elec. Tachometer Corp 
Ohbmer ter Co 


OHMMETERS 
Surta Rogers 
Clough Brengle 
De J Corp 
(iener Blec. 
Industrial Inst. Inc 
Leeds & Northrup Co 
RCA Manufacturing Co 
Roller-Smith Co 

Sen ve Research Inst 
Simpson Elee. Co 

Sticht & ¢ 

Wi nehouse Elec, & Mfg 
Weston Elec. Inst. Corp 
Wheelco tnst. Co 


OHMMETERS,  Milliohm- 
meters 
Cambridge Inst Co 
Hickck Elec. Inst. Co 
Rawson Elec. Inst. Co 
Shallcross Mfg. Co 
Southw'n nics La 
Mir ‘ 


OIL TESTING INSTRU 

MENTS 

American tnst. Co 

Boekel & 4 

Braun ¢ 

Cent Setentifie ¢ 

Eimer & Amend 

Fish-Schurman Co 


Fisher Seientitie 

Humboldt Mt ( 

Industrial Inst. In 

Ml Instrument 

Moeiler Instrument Co 

Pree Scientifie ¢ 

Ruska & ¢ Ir 

Scirentit Gia App 

ntific Inst. Co 

nies] 

Tag'iabue Mtg. Co 

Taylor Inst. Cos 

W n Machinery ¢ 
OPACIMETERS 

Akat Inc 

American Inst. Co 

! Prod. 


1 Equip. ¢ 
Eimer & Amend 
Hhay iboratoric 


Luxtrol In 
1 Cin ne ¢ 
Wi ise Elec, & Mt 


OPERATION, tndicators 
Bristol Co 
Bown Inst. Co 
Elec. Tachometer Corp 


OPERATION, Recorders 
\ n Automatic Ele 
Nu 

Bristol! Co 
Brown Inst. Co 
Cramer & Co., Inc 


nt 

Elec. Tachometer Corp 

‘ Angus ¢ 

Friez & Sons 

Gaertner Scientific Corp 
won ct Co 


see pages 


OPTICAL BENCHES (See OSCILLATORS, Radio-tre. 


Benches, Optical) quency (Cont'd 
RCA Manufacturing Co 
OPTICAL FILTERS (See Su n ec. Co 
Filters, Optical) Southw'n Electronies J 
Supreme In lent 
OPTICAL FLATS (Ser Triplett Electrical Inst 
Flats, Optical) Triumph Mfg. 
United Cinepho ‘ 


OPTICAL MICROM- Weston Elec. Inst. Corp 
ETERS (See Microme 


ters, Optica!) OSCILLOGRAPHS, Auto 


matic 
OPTICAL PARTS General Elec, ¢ 
Akato In United Cinephone ¢ 
Alpha In nt ¢ Westin ise Elec, & Mt 


j 


Mate 
Bausch & Lomb Optical OSCILLOGRAPHS, Cath 
Bryden 


ode-vay 
la & Son Batcher, Ralph i 
ke d \\ Clovgh-Brengle 
Fish-Schurman Co DuMont Lab;., Inc., A.B 
Ir Mlectro-Medical Lab 
Gaertner Scientific Corp Electron Design 
Gir \ Optical ¢ General Elec Co 
Ind Scientific ¢ General Radio Co. 
Wwern ¢ Hickok Elec. Inst. Co 
Koll en Opt il Co Jackson) Electrical In 
Leitz, In Raytheon Mfg. Co 
\l lett & Son RCA Manufacturing Co 
Master Optical Co Southw'n Electronic 
Perkin, 1 er & Mofti Supreme Instrument 
Triplett Electrical tnst 
OPTICAL PARTS, Fused Triumph Mfg Co 
Quartz United Sound En 
Thermal Syndicate Ltd United Transformer 


OPTICAL SYSTEMS FOR OSCILLOGRAPHS, Elec 
SOUND REPRODUC. trostatic 


TION Cambridge Inst. Co 
Bausch & Lomb Optical RCA Manufacturing Co 
Inc 
General Scientific Cor OSCILLOGRAPHS High 
hollmorgen Optical ¢ vacuum Cathode-ray 
Spencer Lens Co Clough-Brengle Co 

DuMont Labs., tnc., A.B 
OPTICAL TESTING IN Mleetro-Medieal Lab 


STRUMENTS (See General Elee. Co 
Testing Instruments, RCA Manufacturing Co 
Optical) 

OSCILLOGRAPHS, Mov 


OPTIMETERS ing-conductor 


Scherr Co Ine Baldwin-Southwark 

Tm Carl Cambridge Inst. 
Geophysical Inst. Co 

ORDNANCE INSTRU Westinghouse Elec, & Mt 
Ss 

he trument ¢ OSCILLOGRAPHS, Muiti- 

Eclipse Aviation element 

Elec. Indicator Corp taldwin-Southwark ¢ 


Cambridge Inst. Co 
Klectro- Medical Lab 
Engineering Labs., Inc 
General Elec 


Kecket 1. W 
Gaertner Scientific Corp 
General Elec. Co 


Ke 
Geophysical Inst. Co 
gen Optical ¢ Ruska Inc 
Tagliabue Mfg. Co Westinghouse Elec. & Mf 
United Cinephone ¢ OSCILLOGRAPHS, Piezo 
electric 
ORIFICE METERS (See Brush Development Co 
Flow Meters, Orifice) Cambridge Inst. Co 


MeFarlin Co 
ORIFICE FITTINGS Baldwin-Southwark ¢ 
Commercial Tron Work Brush Development Co 
Daniel Orifice Fittin Cambridge Inst. ¢ 
Mlectro- Medical Lab 
engineering Lab 
Geop!ysical Inst. Co 
Heiland Research Corp 
ORIFICES, Adjustable tuska & Co., In 
American Meter Co wn 
Bailey Meter Co 


Scientific Tnst. 


ORIFICES (See Flowme- 
ters, Orifice) 


OSCILLOSCOPES 
Batcher, Ralph K 
Brengle ¢ 


ORSAT GAS APPARATUS Clougl 
DuMont Labs., Inc., A.B 


(See Gas Alaiyzers 


Orsat) General Elee. 
General Radio Co 
Jackson Electrical Inst 
TEST RCA Manufacturing Co 
Hellige, Ine Ruska & Co Tm 
LaMotte ¢ mical Prod Sundt En Co 
& Co In Supreme Instrument 
Thordarson Elec 


OSCILLATORS, Audio-fre United ‘Pransformer ¢ 
quency 


Victor OUTPUT METERS 


nard. 


Cambridge Inst. ¢ 

Che Brengle Clough Brengle ¢ 

Medical I Daven 

Moartronic 1) General Radio Co 
nie P Jackson) Electrical 1 


RCA Manufacturing Co 
Shalleross Mfq. Co 

Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp 


General Radio Co 
Geophysical Inst. Co 
Hickok Elec. Inst. Co 
Leeds & North up Co 
OVENS, Controlled atmos 

Triptett Electrical Inst Sodemann Heat & Power 
I \lr ‘ 


OVENS, Crystal Oscillator 


In Sound Bliley Electric Co 
OSCILLATORS, Radio-fre Valpey Cry ] 
quency 
Ar y OVENS. Laboratory 
Bemard, \ G Murnace 
rev Braun ¢ 
M Central Scientific ¢ 


Dietert Co 

Elec. Heat Control App 
Falstrom Co 
Fish-Schurman Co 


Electronic n 
Ferris Inst. Corp 
General Radio Co 
Geophysical Inst. Co 


Hickok Elec. Inst. Co I her Setentific 
Jackson Electrical Inst General ¢ wbustion 
Mel lin Co Sargent & Co 

Prec n A ratu Sodemann Heat & Power 
re Cryst Lab Continued on page 32 
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STOP 


INSTRUMENT 
VIBRATION 


CORD SHEAR TYPE 


MOUNTINGS 


BONDED RUBBED 


The extreme softness of shear stressed rubber, com- 
pared to ordinary compression mountings, and its 
effectiveness in vibration absorption was recognized 
by the Lord Manufacturing Company some years ago. 
Shear suspension was made possible by their designs, 
and by a method which they developed for bonding 
rubber to metal. 


Panels, sub-panels and individual instruments can all 
be effectively protected from vibration by Lord Shear 
Type Mountings. Their efficiency is attested by the 
fact that the flight instruments on every commercial 
transport and Air Corps plane in the United States 
are mounted on Lords. 


A wide range of designs and capacities makes the 
Plate Form Mountings suitable for almost any in- 
stallation. Double mountings, formed by joining two 
individual units, provide increased protection and are 
effective regardless of the direction of vibratory dis- 
turbances. 


An article on Anti Vibration Mounting is reprinted 
in Lord Manufacturing Company Bulletin 101B by 
permission of U. S. Air Services. This and the 
services of an engineering staff versed in vibration 
work are yours for the writing. 


LORD MANUFACTURING CO. 


ERIE, PA. 


Mention THE 1939 INSTRUMENTS INDEX when writing 
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5—Wall pattern, 


Made in thr 
she Fig. 1—Model 28 Recording h, 6 inch of Fig. 9—Type JR Individual Py- Fig. 13—Radiation Pyrometer Fig. 16—Treasure Chest. 
Mul R ng temperatur rometer, low resistance receiving tube, ventilated typ: accurate pot 
Pyrometer, Multiple ecorder furnished mounted of f permanent installation, ther- molete x 
M k dlement 
set 
M —— | it 
4 
/ 
\\ 
Fig. 6—Standard portable pat- A 
tern. High resistat Sif J, 
ie Fiz. 10—Portable Radiation Pyrometer for ‘:ndicating high tempera 
Fahrenheit. Readings obtained by radiation 
ving tut Hecting gadiations {& hot obiect. Ideal for tex 
k Ss 1 k 
A) Fig. 17 — Portable Indig 
Electrical Resistance Ther 
eter, has rot 
ing temperat 
Fig. 14—Radiation Pyrometer separat 
Fig. 2—Model 19 MC Record receiving tube, cnclosed typ 
ing Pyrometer, it 
( { 
t Fig. 7—Poriavie waboratory Pat- 
8) t ) tern, hh resstor sing] 
© x ( 
: Fig. 11—A5X Pyrometer, most 
] 
O k 
Fig. 15—Portable pH Meters, 
I to 14 pH. Direct id 
nid cinite 
/ 
M t 
" 
Fig. 19—Automat 
e 
a Fig. 12—Surface Temperature 
Fig. 4—Model 30 Pyrometer Pyrometer, for 1 M 
Fig. 8—Type JR Multiple Point t tures of revolvir Manu acti ers of 
t I Pyrometer; Unit Constructior ress platens t steel t 
Su table for indis 3323 LANCASTER AVENUE 
is Commercial ratory 


i) | 30 Mention THE 1939 INSTRUMENTS INDEX when writing 


4 
eg 
Fig, hich -- - 
t rect read ng Sa —_ 
tr 
q 
108 
ser 
mA. 
me 


THWING INSTRUMENT CO 


31—Carlson Score 


Tester, 
it 


Fig. 27—Diflerential Scale, d 


termines the w ht of mater } j 
g i ned t 


Fig. 24— Research Tearing he 
Tester, for research and explor ream of material used in treat 
tory work ana for tear testing ng th ‘a 
where sitivity d s hiner 
than calibrat f E] fl x 
ndorf Test ) 2M 
Fig. 34—Formation Tester, (| Es 
Fig. 32—Clark Paper Stifiness 
Tes‘er, tet $$ 
Rout | 
Fig. 25—Initial Tear Tester, 
sures the initial for 
juir to start a D 
read st 
reac t gran Fig. 28—Electro-Hydraulic Ten- 
tear Hicafted im for sile Tester | Test aper 
nds. ly suitable for I Fir 
PI 
ti O 
3 ir 
2—Enclosed Type Switch, ( 4 
4. 
rotary switch wit 


OTHER THWING-ALBERT 
INSTRUMENTS AND PRODUCTS 


Thermocouple Cold End Compensating Lead Wire 


Thermocouples for Molten Metal Temperatures = 

Electrical Resistance Thermometer Bulbs : 

Portable Testing Set for Diesel Engines s 

Resistance Thermometer, Bridge Type 

Thermocouple Protection Tubes 

Pyrometer Plug Switch Boards 

Elmendorf Fig. 26—Basis Weicht Scale, — Electrical Thermometer Tester 
eater ts. Suitable f Platinum Thermocouples a 


Contact Pyrometers 


© 
M.llivoltmeters 
Galvanometers 
S C « Tensiometer 
rument Co. : 


Fig. 30—Penescope, 


trauments for 37 Years ! ty to solutions. Pi Desk Type Basis Weight Scale ~ 
Fractionator, Pulp Classifier 


PHILADELPHIA. U. A. packet Stretch Tester for Paper 


Shopping Bag Tester 


oratory Accuracy Box Board Scale 


Mention THE 19839 INSTRUMENTS INDEX when writing 31 
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OVENS PO! 


we has uitable potentiometer to fit the need. Our complete line 
rentiometers tor meter calibration, thermocouple checking, 


temperature and pH measurement, and various recording and con- 


MEASURING INSTRUMENTS 


her tor test-room, 


ARISCOPES 


Potentiometers 


laboratory or manufacturing department, 


TELEMETERS . 


trolling applications. 


AUTOMATIC CONTROLS 


FOR INSTRUMENT CALIBRATION 
FOR RESEARCH AND TESTING 


As potentiometer specialists for over 35 year 
we offer a selection that is unique in its completeness. 
LEEDS & NORTHRUP CO. 


4984 STENTON AVENUE, PHILADELPHIA 


HEAT-TREATING FURNACES 


OVENS Laboratory 
> 
Thomas Co Arthur H 
\\ Mit ‘ 

\\ \ ‘ 


OVENS. Temperature 
Falstrom Co 
Mason-Neilan Requlato: 


OVER & UNDER WEIGHT 
INDICATORS FOR 
BEAM SCALES 

Seale ¢ 


‘ 


OXYGEN ANALYZERS 
(See Gas Analyzers 


OXYGEN NITROGEN 
TESTING APPARA 
TUS (See Gas Analyz 
ers, Oxygen & Nitrogen 
Apparatus 


PAINT HIDING POWER 
INSTRUMENTS 
\ 
Miu ‘ ‘ 


PAINTS & INKS For 
Emergency Heat Indi 
cating 

n ¢ 


PANELS. Instrument 
Bailey Meter Co 
Brown tnst. Co 

‘ \ rou 

Elec. Tachometer Corp 
Falstrom Co 


Foxboro Co 
Q 
Hays Corp 


Hickok Elec inst 


ik ‘ Ml 

nies 
Tagliabue Mfg. Co 
Triplett Electrical Inst 

PANELS, Radio Test 
K i 

brea ‘ 

Falstrom Co 

Hickok Elec. Inst. Co 

nA ‘ 

Triplett Electrical Inst 


PANTOGRAPHS 
Gaertner Scientific Corp 


& 
out | 
\l ‘ 
& 

! ‘ 
\\ ‘ 


PASSOMETERS 
& 1 


PEDOMETERS 
Kouft 


\\ ‘ 


PELLET PRESSES See 
Presses, Pellet) 


PELORUSES 


ft & 1 ‘ 

1 ~ A 
‘ 

I « 1 
W 


PENETROMETER NEE 
DLES (See Needles 
Penetrometer 


PERISCOPES, Industrial & 


Smoke 
Ess Inst. Co 
r 
n Ont il 
r I & Moffitt 


PERISCOPES Military & 
Naval 


PE 

Leeds & Co 
Rubicon Co 

a 


vH METERS (see Testers 
Hydrogen lon 


PHASE ANGLE METERS 
Viet 


(yer 

Leeds & Northrup Co 
RCA Manutacturing Co 
KK Ir 


Weston Elec Inst. Corp 


PHASE INDICATORS 
\ 


RCA Manufacturing Co 


PHASE SEQUENCE IN 
DICATORS 


Etec. Facilities Inc 
ele 


Ga ‘ 
Meter ‘ 
Sticht & Co 

Western Electro-Mech 


PHOSPHATE CONTROL 
APPARATUS (Sere 
Controllers Automatic 
Phosphate Feed 


PHOSPHATE TESTERS 
(see Testers Phos 
phate 


PHOTOELASTICITY PO 
LARISCOPE (See Po- 
lariscope. Photoelastic 
ity) 


PHOTOELECTRIC CELLS 
(See Cells, Photoelec- 
tric) 


PHOTOELECTRIC COLOR 
ANALYZERS (See Col 
or Analyzers, Photo 
electric) 


PHOTOELECTRIC COLOR 
COMPARATORS (See 
Color Comparators 
Photoelectric 


PHOTOGRAPHIC EXPO 
SURE METERS 
‘ 
Ger ( 
G-M Labs 
It 
| ( 
Weston Elec. Inst. Corp 


PHOTOMETERS, Bar 
Leeds & Northrup Co 
Gaertner Scientific Corp 


PHOTOMETERS, Candle 
‘ 


PHOTOMETERS. Flicker 


PHOTOMETER, Flicke: 
isc 
Frober-Faybor Co 


PHOTOMETERS 
nation 
\ Ir 
G-M Labs 
Ir 


\ 


‘ 1 Ir 
Gaertner Sc lent Corp 
Sciet 


Mico Instrument 


PHOTOMETERS., Neutral 
Wedae 
American Inst. Co 
Gaertner Scientific Corp 


PHOTOMETERS. Photo PHOTO - ROGRAPHIC 
electric EQUIPMENT (See 
American Inst. Co Microscopes, Metallo- 


\ Ke aeh L graphic) 
‘ In ‘ 
en Scientific ¢ PHYSICAL TESTING MA- 
Gaertner Scientific Corp CHINES (See Testers 
Gener I ‘ and Testing Machines) 
G-M Labs 
In ntinent PIPE 
Co Ine Enginecrin Ir 

& Bau In Co 

a ob In Mel 
Rubicon Co Sout n Electron Lit 

thw'n El ron Water Leak Detec 

Welc Mrs 
PIPETTES (See Apparatus 


Laboratory. Glass) 
PHOTOMETERS. Refles 


tion PIPETTES Mechanical 
VKato In (Equal Discharge) 
American Inst. Co Seienrit In (Calif 
Gaertner Scientific Corp 
Munsell ¢ ‘ PISTOL BARREL OPTI 
CAL TESTERS (See 
PHOTOMETERS, Spectro Tester, Pistol Barrel 
\ 1 Optical) 
American Inst. Co 
Co PITOT TUBE METERS 
Gaertner Scientific Corp Tone ‘hea Meters, Pitot 
Praltz & Ir 


PITOT TUBES (see Flow 
meters, Pitot Tube) 
Sphere 


erm Sclence ¢ 
G W. & L. I 
PHOTOMETERS Uitra 
violet Keuffel & Esser ¢ 
Burt S n I Speldel & Co 
Gaertner Scientific Corp Warren-Knigt ‘ 


FALSTROM 


STEEL 
PANELS 


FALSTROM Precisioned Steel Panels 
are specified by engineers for their 
Strength . Durability . . . Fine Ap- 


pearance . for use in— 


POWER PLANTS 

OIL REFINERIES 

PUBLIC UTILITIES 
PROCESS INDUSTRIES 
COMMUNICATIONS 


Send blueprints. Write for bulletin P-1 


FA LSTROM 


COMPANY oF DASSAIC 


For addresses, see pages 54-58 


PLANETARIUM PLUMB BOBS (Con: 


Eastern Selence ¢ Keuffel & Esser ¢ 
Pecks Millers Falls Co 
Zeis ( Post Co Pre ler 
Refinery Supply Co 
PLANIMETERS Soltmann, In 
W. Weber ¢ Speidel & Co 
White ¢ In Starrett Co 
Ulmer Co 1 
PLANIMETERS. Automa Warren-Knight ¢ 
tic Flow Record Weber Co 
Builders Tron Found White Co. In 
POLARIMETERS 
kutos 
Indus. In Gaertner Scientific Cory 
& Esser Kern Co 
& 
In 
United States Bl Prin 
Zt 


PLANIMETERS, Radial 
Bailey Meter Co 
Foxboro Co 


POLARISCOPE TUBES 
(See Tubes, Pola 


Keuffel & Esser scope) 

Speldel & 

tn ( POLARISCOPES 
Akatos, Inc 


Gaertner Scientific Corp 


PLANIMETERS, Sauarse 
Praltz & Bauer, 
Bailey Meter Co Welch Mt A 
Foxboro Co POLARISCOPES, Phot« 
Henschel & ¢ elasticity 
Keuffel & Esse ‘ Bausch & Lomb Optica 
speidel & Co Central Scientitic ¢ 
Taylor Inst. Cos Fecker, J. W 
Tne 
PLUMB BOB Gaertner Scientific Corp 
\ Ir tient Kollmorgen 
S zin In I 
en ¢ Pree on Ther & 
W. & ! Z Ink ( 


For Controlling, Recording and Indicating 
Temperatures from 
0 to 3000 


An extremely accurate and dependable instrument 
designed and built for industrial service. Operat 
ing on the Potentiometer Principle, the instrument 
can be located any distance from the point of 
temperature measurement (thermocouple location 
without affecting its accuracy or dependability 


Charts and scales for a wide variety of range: 
are available, from a minimum temperature spar 
of 200° to a maximum span of 3000°F. Corre 
sponding Centigrade scales and charts are als 
available. 


Pyrometer accessories, such as thermocuupie 
and extension lead wire, furnished with instrument: 
to meet the individual requirements of each job 


Write for Catalog 1103. THE BROWN INSTRU 
MENT COMPANY, a division of Minneapolis 


Honeywell Regulator Co., 4482 Wayne Avenue 
Philadelphia, Pa. 


BROWN PYROMETERS. 


Measure and Control is to Economize 
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LARITY INDICATORS 
tuehtel ¢ t 
Weston Elec. Inst. Corp Ba 


Bri 
OLARIZING PLATES Bri 
ntral Scientitic ¢ ‘ 
Inc I) 
ed Produ 
irizing In 1 r 
Inc Car 
Ma 
OLISHING MACHINES Sout! 
American Inst. Co Spe 
Eimer & Amend 
Fist Scientific ¢ We 
M Instrument ¢ 


ORCELAIN, Laboratory 
\katos, Ine 

Coors Porcelain Co 
Fish-Schurmann Co Bri 


Foxboro Co. 
Leeds & Northrup Co 


‘OROUS WARE FOR 


Tay‘or Inst. Cos. 


POTENTIOMETERS, Au- 


omatic Control 
iley Meter Co 
stol Co 
Inst. Co 
eman Elec. ¢ 
sont 


Foxboro Co 
Leeds & Northrup Co 
Lewis Engg. Co 


son Neilan Regulator 
Electronics Lab 
nee Engin ing Co 


ston Elec. Inst. Corp 


Wheelco Inst. Co 


POTENTIOMETERS,. Au- 
tomatic Self Balancing 
Bailey Meter Co 


stol Co. 


ELECTROLYSIS ! 
Coors Porcelain Co Lewis Engg. Co. 
Fish-Schurman Co. Southw'n Eleetronics Lab 
Weston Elec. Inst. Corp 
Bailey Meter Co. Co. 
Bendix Bristol Co 
Builders ro und mbridg« 
lee. Indicator Corp ck ‘ 
Electric Speed Ind 
Elec. Tachometer Corp. ( 
Foxboro Co. Inc 
General Elee. Co 
Leeds & Northrup Co 
Remler Co., Ltd 


Shallcross Mfg. Co. 
Westinghouse Elec. & Mf 
Weston Elec. Inst. Corp 


Rubicon Co 
suthw'n Electronics Lab 


Tagliabue Mfg. Co. 


Thwing-Albert Instrument 


POSITION, Recorders 


Amet Automatic Eleet We 
Annis 

Autocall Co 

Bailey Meter Co. c 
Builders Tron Foundry 

Elec. Indicator Corp 

Elec. Tachometer Corp Bri 
Foxboro Co. Bre 
Westinghouse Elec. & Mtg Cla 


Wheelco Inst. Co. 


ston Elec. Inst. Corp. 


POTENTIOMETERS,  Re- 


ording 


American Inst. Co. 
Bailey Meter Co. 


stol Co. 
ywn Inst. Co 
rostat Mfg. ¢ 


Foxboro Co. 


POSTS, BINDING (See 


Leeds & Northrup Co. 


Connectors) Lewis Engg. Co. 
Mason Ne lan Regulator 


POTENTIAL DETECTORS 
(See Detectors, Poten- 


tial) Unit 


40 INCH SCALE 


WHEELCO 


Portable Potentiometer 


An indispensable instrument for 
both field and laboratory work. 


Available with manual 
matic cold junction co 
tion. 


drawn millivolt scales, 


perature scales in Fahrenheit, 
Centigrade or both. One of four 
designed to 
check pyrometers without heat. 
Specify purpose when ordering. 


models available, 


Write for Catalog 


1933 So. Halsted St. 


Accuracy and sensitivity 
is far higher than any tempera- 
ture calibrated pyrometer. Hand 


Wheelco Instruments Co. 


Tagliabue Mfg. Co. 
Thwing-Albert Instrument 


Cinephone Cory 


or auto- 
mpensa- 


or tem- 


Chicago, Ill. 


POWDERED MATERIALS 


POWER-LEVEL INDICA- PRESSURE CONTROL 


MEASUREMENTS (See TORS LERS AUTOMATIC 
Granular Materials) ( Lb ( (See Controllers, Au 
Gene } ‘ tomatic Pressure 


POWER FACTOR Indi General Radio Co = 
cators Hickok Elec ing Co aie High (Above 

Shaileross Mfg. Co 1000 Ibs.) 
Hickok Elec. Inst. Co \ \ ( 
Leeds & Northrup Co F RECISION-BORE GLASS Bailey Meter Co 
K Fischer & Porter Brown Inst. Co 

Fish-Schurman Co ( y S G 

Scientitie G Fisher Governor Co 


POWER FACTOR, Record- 


Foxboro Co 


PRESSES, Laboratory Kolisman Inst. Co 


ers 
Esterline-An ‘ American Inst. Co Ku A male : 
eeds orthrup Co RCA Manutacturing Co 
Roller-Smith Co Eimer & Amend K I M 
Westing! & Mt Star B Mfg. 4 
Service Tagliabue Mfg. Co 
\ il \ Ta ns >0 
POWER FACTOR, Requ- 
lators > p 
‘ 1009 Ibs.) Recorde 
Elec. Facilities tne Eimer &. Amend Batley. ‘ate 
Leeds & Northrup Co Hannifin Mfg. ¢ k 
Vaughn-G, E. Witt ¢ ty In nt ¢ Bristol Co 


POI 


ARTTY to PRESSURE 


PRESSURE. HIGH (Above 
1000 Ibs.) Recorders 


Brown Inst. Co 

‘ Inst. 
Commercial Engg. Labs 
( Ga ‘ 

| ‘ 
Foxboro Co 


hk 


\ ‘ 
Mason-Neilan Regulator 


Tagiiabue Mtg. Co 
Taylor Inst. Cos 


PRESSURE, HIGH (Above 
1009 Ibs.) Testing De 
vices 

Bailey Meter Co 

vin 

\ 
Foxboro Co 

Holz, Herman A 

n | t ( 
RCA Manufacturing Co 
Refinery Supply Co 

Ruska & 

Star B Mt ‘ 


INSTRUMENT MEN 


Just developed 


Portable Precision Pyrometer Potentiometer 


Slide Wire Current Standardized by a “THERMO-CELI 


U naffected 
by 


Vibration 


1. A non-liquid cell which cannot freeze or be affected 


by rapid fluctuating ambient temperatures. 


2. Unaffected by large current drain. 


3. Has low internal resistance, and will not break under 


severe vibration. 


The low internal resistance “"THERMO-CELL” means more power available 
to operate the galvanometer. The galvanometer is therefore extremely sensi 
tive yet of an unusually rugged design. The instrument has simplicity of 
operation and will read temperatures accurately in any instrument position 


The eighteen-inch slide wire and scale length gives unusual readability. Full 


automatic 


galvanometer and long slide wire gives unexcelled accuracy for a portable 


instrument. 


Send for Bulletin 9-1 


The Lewis Engineering Co. 


NAUGATUCK, CONNECTICUT 


temperature Compensation together with the extremely sensitive 


( patented ) 


Need Not 
he 
Le 1 eled 


For addresses, sce pages 34-58 
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PRESSURE co PUBLIC 


The true value of a pressure gauge lies in 
the measuring element. Foxboro offers you 
the ideal type for each class of pressure 
measurement from a full vacuum to 20,000 
Ibs. When you specify Foxboro Indicating or 
Recording Gauges you can be sure of ac- 
curacy and capacity to withstand continuous 


service over long periods of time. 


Detailed information and specifications 
which will enable you to select the proper 
type are included in Bulletin No. 185. Write 
for a copy. The Foxboro Company, 46 
Neponset Avenue, Foxboro, Mass., U. S. A. 


Branch offices in 25 Principal Cities. 


YOU cannot af- 
ford NOT to 


own one! 
Because it eliminat: 
ort waste 
Pollape 


itself quickly PYRO is 
a SELF-CONTAINED 


DIRECT READING 
STURDY unit made to 
stand ough use but 
it abso utel i i 
ate ind) dependab's 

que truct 
enable operator to 

ipidly determine 
temperatu ‘ 
minute ot fast 
moving object rT) the 
smallest tream no 
correction chart no 
aecessorie no upheep 


Stockh Hances: 
1400° te 


PYRO RADIATION 


PYROMETER 


Ideal for furnace or 
hilm use. Gives aet- 
val heat of material 


aside from 
furnace or 
kiln tempera- 
ture. Does not 
require shilled op- 
erator. Stoek 
ranges to 


Write or special bulletins 


THE PYROMETER INSTRUMENT CO. 


103-107 LAFAYETTE ST.. NEW YORK, N. Y. 
311 ROSS ST., PITTSBURGH, PA. 


PRESSURE INDICATORS, 
Bellows 
Aur 
Bailey Meter Co 
Bristol Co 
Brown Inst. Co 


‘ shy S Gage ¢ 
Defend Aut it Reg 
Dickson ¢ 

Hagan ¢ 


Mason Neilan Regulator 
Morey & Jones, Ltd 
Pree nT & Inst 
Tagliabue Mfg. Co 
Taylor Inst. Cos 


PRESSURE INDICATORS 
Bourdon-tube 
Bailey Meter Co 


B n-S 
Bristol Co. 
Brown Inst. Co 
Cr y S G ( 
D son 
Foxboro Co 
iH n, W 
Heke, Inc 
Kenyon Instr nt 
Kollsman tnst. Co 
| I 


( 


Mason-Nei‘'an Regulator 
Re Meter 
Star B Mfg. ¢ 
Tagliabue Mfg. Co 
Taylor Inst. Cos 


PRESSURE INDICATORS 
Capsular-spring 
Tagliabue Mfg. Co 


PRESSURE INDICATORS 

Diaphragm 

Abereror Put ( 
Bailey Meter Co 
Brown Inst. Co 


Dickson ¢ 
Foxboro Co 

Hagan Cory 
King-Seeley Cory 
Kollsman Inst. Co 
Marsh Corp., Jas. P 


Mason-Neilan Regulator 
Morey & Jones, Ltd. 
Powers Regutator Co 
Rochester Mfg ¢ 
Tagliabue Mfg. Co 


PRESSURE INDICATORS 


Electrical-resistance 


Baldwin-Southwark ¢ 
Ger 
Hagan Cory 

iN in Elec 


Rubicon Co 


PRESSURE INDICATORS. 
Inverted-bell 

Bacharach Indus. Inst 
Bailey Meter Co 
Bristol Co. 
Brown Inst. Co 
Dickson Co 
Hagan ¢ 
Mason Neilan Regulator 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 


PRESSURE INDICATORS 
Membrane 
Bailey Meter Co 


n 
Mason-Neilan Regulator 


PRESSURE INDICATORS 
Piezoelectric 
Batche Ralph R 
Brush Development Co 
Commercial Engg. Labs 
RCA Manufacturing Co 


PRESSURE INDICATORS 
Piston, Weight-loaded 
American Inst. Co 
Bailey Meter Co 
Hagan ¢ 


PRESSURE INDICATORS 
Single-tube, liquid col- 


umn 

Bacharach Indus. Inst 
Detroit Air Meter ¢ 
Dwy Mfg. ¢ 

Gas Apr Specialties 
Mocrey & Jones, Ltd. 
Precision Therm. & Inst 
Uehling Instrument ¢ 


PRESSURE INDICATORS. 
Spring-loaded piston 
Racharach Indus. Inst 
Commercial Engg. Labs 
Hagan Corp 


PRESSURE INDICATORS 
U-tube 
Bacharach Indus. Inst 
Bailey Meter Co 


Connelly Iron Sponge 
Consol. Asheroft Han 
D Air Me ( 


Dwy Mfg. 
Friez & Sons 

Ga Apr Snecialties 
Halpern. Walter J 
Mason-Neilan Regulator 
M 

Moeller Instrument Co 
Morey & Jones, Ltd. 
Precision Therm. & In 
Rennery Supply Co. 
Tagliabue Mfg. Co 
Taylor Inst. Cos. 

Instrument C 


PRESSURE RECORDERS. 
Bellows 
Bailey Meter Co. 
Bristol Co 
Brown Inst. Co 
Con Ashcroft: Hancock 


Dickson ¢ 
Este i ngus ¢ 
Mason-Neilan Regulator 
Morey & Jones, Ltd 
Repu Flow Meters 
Tagliabue Mfg. Co 
Taylor Inst. Cos 


PRESSURE RECORDERS 
Bourdon tube 
Bailey Meter Co 
B n-S 
Bristol Co 
Brown Inst. Co 


(on Ast Har 
Dick n ¢ 

Ang ( 
Foxboro Co 

I ed Gaug Mtg. ¢ 
Kenyon Inst ent ¢ 


Leeds & Northrup Co 
h ¢ la P 
Mason-Neilan Regulator 


Morey & Jones, Ltd. 
K iblic I w Meter 
st Bra Mr ( 


Tagliabue Mfg. Co 
Taylor Inst. Cos 
Thrush & ¢ H. A 


PRESSURE RECORDERS, 
Capsular spring 
Tagliabue Mfg. Co. 


PRESSURE RECORDERS. 
Diaphragm 

Bailey Meter Co 
Brown Inst. Co 
Foxboro Co. 
Dick n ¢ 
Marsh Corp., Jas. P 
Mason-Neilan Regulator 
Morey & Jones, Ltd. 
Tagliabue Mfg. Co. 


PRESSURE RECORDERS. 
Electrica!-resistance 
Republic Flow Meter 


PRESSURE RECORDERS 
Inverted-bell 

Bacharach Indus. Inst 
Bailey Meter Co 
Bristol Co 
Brown Inst. Co 
Dick n ¢ 
Leeds & Northrup Co 
Mason-Neilan Regulator 
Taylor Inst. Cos 
Uetlir Inst nt ¢ 


PRESSUSE RECORDERS 
Membrane 
Mason-Neilan Regulator 


PRESSURE RECORDERS 
Piezoelectric 
Brush Development Co. 
RCA Manufacturing ¢ 


PRESSURE RE°ORDERS, 


Piston. weight-loaded 
Bailey Meter Co 


PRESSURE RECORDERS 


Single-tube liquid col- 


umn 
Cehling Instrument Co 


PRESSURE RECORDERS 
Spring-loaded piston 


Bacharach Indus. Inst 
Saldwin-Southwark ¢ 
Commercial Engg. Labs 
ne-Angus 


PRESSURE RECORDERS 
U-tube 

Bailey Meter Co. 
Brown Inst. Co 
Mason-Neilan Regulator 
Republic Flow Meters 
Tag‘iabue Mfg. Co 
Taylor Inst. Cos 
Uehling Instrument ¢ 


PRESSURE SNUBBERS 
tinkley, G. S 
Brown Inst. Co. 
Martin Decker Cor; 
Meriam Co 
Ray Pressure Snubt 


Tagliabue Mfg. Co 


PRISMS 
Akatos, Inc 
Alpha Instrument ¢ 


Clark & Sons 
Fish-Schurman Co 
Fecker, J. W 

Fuess, Inc 

Gaertner Scientific Corp 
Goer Amer. 


Koll regen O; ( 
Machlett & Sor 
Master Optical Co 
Perkin, Elmer & Moff 
Spencer Lens Co 

\ \ ‘ 


For addresses, see pages 54-58 


PROCESS TIMING IN- PSYCHROMETERS, Atom 


STRUMENTS (See izing 

Timers, Automatic Proc- Parks-Cramer ¢ 

ess) 

PSYCHROMET 

PROGRAM CLOCKS (See trie ERS, Elec 

Timers, Automatic Proc- American Moistening ( 

ess) Friez & Sons 

I In 


PROTRACTORS, Bevel (See G. M. Mtg. ¢ Ir 
Drawing Instruments) Leeds & Northrup Co 


PROTRACTORS, Course PSYCHROMETERS Re 
Alpha Instrument ¢ cording 
B & ¢ Bristol Co. 
Eastern Science ¢ Brown Inst. Co 
Ker n Instrument ¢ Dickson 
Keutt «& | ( Foxboro Co 
Marir ( pa ( Friez & Sons 
Pioneer In nt Co Leeds & Northrup Co 
W en-Knight Mason-Neilan Regulato, 
Moeller Instrument Co 
PROTRACTORS, Naviga- Scientitic Inst. ¢ 
tor-s «See Protractors, Tagliabue Mfg. Co 
Course) 
PSYCHROMETERS, Sling 
PROTRACTORS, Transpa- Accuracy Scientific Ir 
rent (See Drawing In- American Inst. Co 
struments) American Moistening (¢ 
Central Scientific 
PROVERS, Gas Meter Chicago Apparatus ¢ 
Lambert Meter Ci In Foxboro Co. 
Pittsburgh Equit. Meter Fried & Lustig 
Friez & Sons 
PROVERS, Water Meter Fuess, Inc 
Pittsburgh Equit. Meter G. M. Mfg. Co., In 
Green, Henry J 
PROVING RINGS H-B Inst. Co., Inc 
Huddleston, J. I 
Hol Herman A Johnson Service ¢ 
Morehouse Machine C Moeller Instrument Co 
Olsen Testing Machine Paimer Co. 
Pittsburgh Inst. & Mach. Parks-Cramer ( 
Phila. Thermometer ¢ 
PSYCHOLOGY LABORA- Precision Therm. & Ir 
TORY APPARATUS Scientific Inst. Co 


Taylor Inst. Cos. 
Warren-Knighr ¢ 


Bateher, Ralph R 
Brush Development Co 
Electro-Medical Lab 
General Radio Co. 


< PUBLIC HEALTH TEST 
Phipps & Bird, Inc 


ING EQUIPMENT 
American Inst. Co 
Central Scientific ¢ 


PSYCHROMETERS, Aspi- 
ration 


Friez & Sons Fisher Scientific ¢ 

Fuess, Ine Hellige, Ine 

G. M. C In LaMotte Chemical 
Precision Scientific ¢ 


H-B Inst. Co., Inc. 
Mason-Neilan Regulator Rubicon Co. 

Moeller Instrument Co Scientific Glass Ap, 
Paimer Co. Taylor & Co., Inc., W 


INDUSTRIAL OVENS 
FURNACES 
PYROMETERS 
TESTING MACHINES 


TEMPERATURE 
CONTROL EQUIPMENT 


SALES SERVICE 
and REPAIRS 


All Makes and Types 
of Above 


INDUSTRIAL X-RAY 
SERVICE 


CLAUD S. GORDON 
COMPANY 


Cleveland Chicago Indianapolis 
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Micromax is Industry’s senior, modern, controlling or recording 
pyrometer. Dependable, sturdy, low in maintenance, fully automatic. 
Four models: Strip-Chart and Round-Chart Recording Controllers; 
May use thermocouple, 
Rayotube (radiation detector) or Thermohm (resistance detector). 

Speedomax, ten times as rapid as the fastest potentiometer, records 


Indicating and Non-Indicating Controllers. 


MEASURING INSTRUMENTS 


TELEMETERS . 


PULSATION 


RANGI 


CONTROLLING 
INDICATING 


temperature of objects in motion. LXNN Optical Pyrometer is standard 
for accurate, visual measurements. 


LEEDS & NORTHRUP CO. 


4984 STENTON AVENUE, PHILADELPHIA 


RECORDING 


AUTOMATIC CONTROLS 


HEAT-TREATING 


FURNACES 


PULSATION DAMPER 
(See Pressure Snubber) 


PYROMETERS 
Resistance 
Bailey Meter Co 


PULVERIZED MATERI- Bristol Co 
ALS MEASUREMENTS Brown Inst. Co 
(See Granular Mate- Cambr e Inst. ¢ 
rials) Dickson ¢ 
Foxboro Co 
PUMPS, High Vacuum General Elec. ¢ 


Central Scientific Co il. Testing Labs. 
Chicag Apparatus Co Leeds & Northrup Co 
Distillation Prods., In Lewis Engg. Co. 
Machlett & Son Roller-Smith Co 
Refinery Supp!ty Co. Rubicon Co. 


Glass Ap Southw'n Electronies La 
Sterling Eng. ( Tagliabue Mfg. Co 
Welch Mfg. ¢ Thwing-Albert Inst. C 
Whee:co Inst. Co 


Scientific 


PYCNOMETERS, Indicat- 
ing 
Eimer & Amend 
Fisher Scientific Co Ferner ¢ mes 
Rascher & Betzold Bartow 4 
Specialty Glass Co Sei a nk ronies La 


PYRHELIOMETERS 
Cambridge Inst. Co 
Eppley Lab. 

Leeds & Northrup Co. 


Sacharach Undus 
Bailey Meter Co 
Bristol Co 


PYROMETER CALIBRAT. Brown Inst. Co 
ING SETS Burling Inst. Co 
Brown Inst. Co. Electronic Prod. ¢ 

Cambridge Inst. Engelhard, Cha 


Foxboro Co. Foxboro Co. 

Leeds & Northrup Co Hil. Testing Labs. 
Lewis Engineering Leeds & Northrup Co 
Rubicon Co. Lewis Engg. Co 


Tagliabue Mfg. Co Part ( 
Thwing-Aibert Inst. Co 


Pyrometer Inst. Co 


For Controlling, Recording and Indicating 
Temperatures from 
0 to 3000 F, 


A direct-reading, simple and sturdy pyrometer, 
especially suited for industrial applications where 
simplicity and ruggedness are of greater im- 
portance than extreme accuracy. The instrument 
can be calibrated to compensate for long lengths 
of extension lead wire between ‘thermocouples and 
instrument. No dry cells or standard cells re- 
quired. 


Charts and scales for a wide variety of ranges 
are available, from a minimum temperature span 
of 800°F to a maximum span of 3000°F. Corre- 
sponding Centigrade scales and charts are also 
available. 


Pyrometer accessories, such as thermocouples 
and extension lead wire, furnished with instruments 
to meet the requirements of each job. 


Write for Catalog 1103. THE BROWN INSTRU 
MENT COMPANY, a division of Minneapolis- 
Honeywell Regulator Co., 4482 Wayne Avenue 
Philadelphia, Pa. 


BROWN PYROMETERS 


Measure and Control is to Econom: 


Electrical PYROMETERS 


0 


ion 


PYROMETERS, Indicating 
Ir Inst 


Indicating 
( 
Roller-Smith Co 
Southw'n Elect 1 
Tagliabue Mtg. Co 
Taylor Inst. Cos 
Thwing-Albert Instrument 
Wheelco Inst. Co. 

PYROMETERS. Millivolt- 
metric 

\ Gas Furnace 

Bristol Co. 

Brown Inst. Co. 

Cambridge Inst. ¢ 

Engelhard. Chas 

Foxboro Co. 

Hoskins Mfg. €« 

lil. Testing Labs 

Pyrometer Instrument Co 

Rubicon Co. 

Southw'n Electronics Lab 

Taylor Inst. Cos. 

Thwing-Albert Instrument 

Wheelco Inst. Co. 


PYROMETERS, Optical 
Bacharach Indus. In 
Brown Inst. Co. 
Cambridge Inst. ¢ 
Fisher Scientific ¢ 
Leeds & Northrup Co 
Pyrometer Instrument Co 


PYROMETERS, Portable 
Bacharach Indu Inst 
Bristol Co. 

‘ambridge Inst. ¢ 
Engelhard, Chas 
Foxboro Ca, 

Hoskins Mfg. 

ltl. Testing Labs 

Leeds & Northrup Co 
Lewis Engg. Co. 
Pyrometer Instrument Co 
Rubicon Co 

Tagliabue Mfg. Co 
Taylor Inst. Cos 
Thwing-Albert Instrument 
Wheelco Inst. Co 

PYROMETERS, Potentio 
metric 

Bailey Meter Co 

Bristol Co. 

Brown Inst 

(ar ve 

D n ¢ 

Foxboro Co 

Leeds & Northrup Co 

Lewis Engg. Co 

Rubicon Co 

vin Ele 

Tagliabue Mfg. Co 

Thwing-Albert Instrument 

Wheelco Inst. Co 


Co 
Inst ( 


I 


PYROMETERS. Radiatior 
Controlling 
\ Ga Burt ‘ 
Ka i Indu Ir 
Bailey Meter Co 
Brown Inst. Co 
Car deg Ins ( 
Engelhard. Chas 
Foxboro Co. 
General Elec. ¢ 
Ill. Testing Labs 
Leeds & Northrup Co 
Thwing-Albeort Instrument 
Wheelco Inst. Co. 
PYROMETERS. Radiatior 
Indicating 
Ba i nd It 
Bristol Co 
Brown Inst. Co 
Cambricde Inst. ¢ 
Gene! I ( 
Leeds & Northrup Co 
Pyrometer Instrument Co 
Tagliabue Mfg. Co 
Taylor Inst. Cos 
Thwing-Albert Instrument 
Wheeico tnst. Co 


PYROMETERS, Radiation 
Recording 

Sachrach Indust Ir 
Biistol Co 
Brown Inst. Co 
Ca Ins 
Genet I ‘ 
Leeds & Northrup Co 
Pyrométer Instrument Co 
Tagliabue Mfg. Co 
Thwing-Albert Instrument 


Por addresses 


PYROMETERS, Thermoelec- 
tric, Immersion 

Bailey Meter Co 

Bristol Co 

Brown Inst. Co 

Ca Inst ‘ 

Greome kl 
ill. Testing Labs 
Leeds & Northrup Co 
Lewis Engg. Co 
rT ' 
Pyrometer Inst. Co 
Roller-Smith Co 


PYROMETERS, Thermoelec 
tric, Immersion 
Southwit I t n I 
Tagliabue Mfg. Co 
Thwing-Albert Instrument 


PYROMETERS, Thermoelec- 
tric, Indicating 
Am. Gas fF nace 
Bailey Meter Co 
Bristol Co 
Brown Inst. Co 


Ca e In 
Foxboro Co 
Hebler ¢ 

Hoskins Mfg. ¢ 


ili. Testing Labs 

Leeds & Northrup Co 
Lewis Engg. Co 

Partlow ¢ 

Pyrometer Instrument Co 
Roller-Smith Co 

Rubicon Co 

Sclentit In 

Sonu nk ronic 
Tagliabue Mfg. Co 
Taylor Inst. Cos. 
Thwirg-Albert Instrument 
Wheeleo Inst. Co 


PYROMETERS. Thermoelec 
tric, Recording & Con- 


trotting 

Sacharach Indust Ir 
Bailey Meter Co 
eck ( 


Bristol Co 

Brown Inst. Co. 

Car dg Inst. ¢ 
Engelhard, Chas 
Foxboro Co 

General Fle ( 

tll. Testing Labs 
Leeds & Northrup 
Lewis Engg. Co 
Mason-Neilan Regulator 


Pa w Cort 
Pyrometer Instrument Co 
Southw'n Electronics 


Tay'or Inst. Cus 
Thwing-Albert Instrument 


PYROMETERS, Thermoelec 
tric. S Contact 
Bailey Meter Co 
Bristol Co 
Brown Inst. Co 
( ig Inst 
Foxboro Co. 
General } 
lil. Testing Labs 
Lewis Engg. Co 
Pyrometer Instrument Co 
I | 


Southw'n Elect 
Tagliabue Mfg. Co 
Thwing-Albert Instrument 


PYROMETRIC CONES 
(See Cones, Pyrometric 
QUARTZ. Fused Quartz 
Appaatis 
Har (t & Mfg 
Thermal Syndicate Ltd 


RACKS, STEEL. For Ca 
pacitors, Resistors 
Transformers, ete 

Falstrom Co, 


RADIO BEACON SYN 
CHRANITING CON- 
TROLLERS 
Andrew V tor 

Cinenhone ¢ 


Wa & Tiernar 


RADIC FREQUENCY 
METERS 
Ar \ 
Clough-Breng 


Genera Flex 


see Pages 4-5 


RADIO FREQUENCY 
METERS 
Hickok Elec. Inst. Co 


I pkin I rie 
Rawson Electrical Inst 
RCA Manufacturing Co 
Roller-Smith Co 

Sensit RK h In 
Simpser Fle 

Triplett Electrical Inst 
Weston Elec. Inst. Corp 


RADIO FREQUENCY OS 
CILLATORS (See Os 
cillators Radio Fre 
quency) 


RADIO-MICROMETERS 
Radio 
(See Micrometers 


RADIO REMOTE 
TROL SYSTEMS 
American A 
MeFarlin ¢ 
RCA Manufacturing Co 
United Cine ! 
Wallace & 'T 


RADIO-MICROMETERS 
Radio) 
(See Micrometers 


RADIO SET ANALYZERS 
(See Anatyzers. Radic 
Set 


RADIO TEST PANELS 
(See Panels Radic 
Test 


RADIO TUBE CHECKERS 
(See Checkers Radi 
Tube 


RAIN GAGES 
Nit ‘ 


Friez & Sons 


Ir 

( Her 

| 

I \ 
«a 


RAINFALL RECORDERS 
nies] 


hwin Ele« 

Taylor Inst. Cos 

W n-Wr ht ¢ 

W ( lr 
ne-Ar 

Friez & Sons 

r In 

Greet 

Leupold, Volpel & ¢ 


S hw'n I 


Taylor Inst. Cos 


ANGE FINDING IN 
STRUMENTS 

Gaertner Scientific Corp 

K ( 

n © 


Ir 


The Foxboro Pyrometer line embraces a vari 


ety of types including Indicators, Controllers 


and Recorder Controllers. 


Single and mul 


tiple recording instruments up to eight rec 


ords on one chart are available. The Control! 


Systems provide the 


every high pressure 


ideal type for each and 


application. 


For complete information write for Bulle 


tin No. 190-2 
Neponset Avenue 


Foxboro 


The Foxboro Company, 46 


Mass., U. S.A 


Branch offices in 25 Principal Cities 
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RANGI REGULATORS 


RANGE POLES (See Su REDUCING MOTIONS, 
veying Instruments ENGINE INDICATOR 
In 
General Radio Co I I Co. 


Rubicon Co REFLECTIONMETERS 
\ l 


READING LENSES, Ther Luxtrol Co., Inc 


See Lenses, Reading I 
REFLECTOMETERS 
RECORDER MECHAN 


\ 
ISMS PORTABLE American Inst. Co 
Card Chart ‘ 
J Leeds & Northrup Co 
Friez & Sons 


Mason -Neilar REFLECTORS, Aspherical 


\ I 
RECORDER MECHAN 1 A 
iISMS PORTABLE Bausch & Lomd Optical 
Dium Chart J 
Fish-Schurman Co 
Bacharach Ind. Inst I It 
Comme. cial Eng. Labs & Moft 
Foxboro Co 
one Friez & Sons REFLECTORS, Black Light 
Gaertner Scientific K Lig g « 
\ Tel e | 
RECORDER MECHAN Associate 
a isms PORTABLE Bausch & Lomb Optical 
Round Chart & Son 
Bailey Meter Co Rect W 
< Bristol Co Fish-Schurman Co 
Foxboro Co Perkin, Elmer & 
Friez & Sons rit 
Mason-Neilan REFLECTORS, First Surf- 
‘ ace 
Tagliabue Mfg. Co \ I pe La 
\\ 1 n ¢ Baird A ite 
is Bausch & Lomb Optical 
Sor 
SMS. PORTABLE Fish-Schurman Co 
Strip Chart Ir 
\ \ } > 
Commercial Eng. Labs rit = 
Elec. Tachometer Corp 
Co REFLECTORS. Heat Re- 
Tagliz » Mt CRESCOPE 
Fish-Schurman Co. 
I In 
RECORDER MECHAN.- Perkin, Elmer & Moffit 
ISMS PORTABLE 
ie Tape Chart REFLECTORS, Parabolic 
Automatic lectri lelescope Labs 
Brush Development Co Ba \ ciates 
™ Foxboro Co Bausch & Lomb Optical 
ge Friez & Sons Clark & Sot 
Gaertner Scientific Fecker 
Fi In 
RECORDER MECHAN. Perkin, Elmer & Moffit 
ISMS, SWITCH Pinsley Labs 
ROAD. Round Chart Weber Bros. Metal Work 
ie Bailey Meter Co 
Ne Briste! Co REFLECTORS, Spherical 
As! \! Teles Labs 
n 4 Ba Associate 
Leeds & Northrup Co Bausch & Lomb Optical 
Tagliabue Mfg. Co Fecke W 
Fish-Schurman Co 


Inc 


RECORDER MECHAN 


ISMS, SWITCH. 4 kn r & Moff 
BOARD, Strip Chart 
Elec. Tachometer Corp Stellite 
\ \ can Telescope Labs 
Leeds & Northrup Co Bausch & Lomb Optical 
Mason-Neilan we 1 W 
Tagliabue Mfg. Co Ih en Optical ¢ 
Perkin, r & Moffit 
RECORDERS (See object REF RACTOMETERS 
of measurement and \kat Inc 
eo” control Bausch & Lomb Optical 
Central Scientitie 
RECTIFIERS, Dry Disc Pur Ir 
\ \ Scientific ¢ 
H Spencer Lens Co 
Mtg. / It 
Raytheon Mfg. Co REFRACTORY TUBES 
Standard Elec. Time ‘ elain ¢ 
I t 
REGULATORS, AUTO.- 
RECTIFIERS. Power MATIC (See also Con- 
‘ trols, Automatic; and 
\ object of measurement 
\ 
Raytheon Mfg. Co \ alt ‘ 
American Meter Co 
\ RK s, In 
Le Askania Regulator Co 
3 RECTIFIERS, Thermionic Bailey Meter Co. 
‘ \ Boekel & 
Continental Elec. Co B ston 
4 DuMont Labs.. Inc. A.B ristol Co 
La Brook Eng. ¢ 
Ir Brown Inst. Co 
a } ‘ Ca ( 
Raytheon Mfg. Co Con Asheroft Hancock 
RCA Manufacturing Co In 
ni Labs D K ‘ 
lt Ci ne ¢ D'Este 
rranst r 4 Detroit Lubricator 
36 


REGULATORS. AUTO- 
MATIC. Air (Contd 
kockson 

I Engg 
Fisher Governor Co 
} ‘ kr 
Foxboro Co 

Friez & Sons 

G \ nce 

Ger Regula ( 

Hanlon-W Ir 
Hoke, Inc 

| an G t ( 

& Mu 

Mann ¢ 

I 

Lind \ Prod s 4 
Mason Neilan Regulator 
MeA Mfg. 4 
McCorkle ¢ 

Mercon Reg ( 

N nal A B 

N 
N 
Pa ( 

& Sur 
Penn Elect Switch ¢ 


Pgh. Equitable Meter 
Powers Regulator Co 


Pret Mre 
Reput I Meters 
Reynolds Gas Kegulat 
Robertshaw Ther sta 
P wts Cory 
Ruggles-Klingemann 
schade Valve Mtg 
Sprague Meter ¢ 
Tag.iabue Mfg. Co. 
Taylor Inst. Cos 
& H. A 
(ine n ( 
\ n-G k W ‘ 
\ ‘ 
Wa K 
White-R 
Mtg. ¢ 
REGULATORS, AUTO- 


MATIC, Atmospheric 
Foxboro Co 
Mason-Neilan Regulator 
Parks-Cra r 
Powers Regulator Co. 
Robertshaw Thermostat 


REGULATORS, 
MATIC, Boiler 
Askania Regulator Co 
Bailey Meter Co 
Brooke Eng. ¢ 
Brown tnst. Co 


(ash 

Connelly Tron Spong: 
Eclipse Fuel Engg 
Fisher Governor Co 
Foster Engg. ¢ 
Foxboro Co 

General Regulator ¢ 
Hagan Cor 

Hays Corp. 


Hanlon-Waters, Inc 
Mason-Neilan Regulator 


MeAlear Mfg. Co 
MeDontr & Mille 
Na nal Brass Co 
Na G Equipmen 
Penn El Switch 
Perfex ¢ I 
I Mete 
t haw Thermostat 
Ruggles- Kling inn 
Tagliabue Mfg. Co 
Thrush & ¢ HOA 
Wilgus Mfg. ¢ 
REGULATORS. AUT O- 
ATIC, Compressed 
Gas 
American Meter Co 
Bailey Meter Co. 
Brooke Eng. Co 
Brown Inst. Co. 
(ash ¢ 
Docksor 
Klectrimat Cory 
Fisher Governor Co 
Frick 
Hanlon-Waters, Inc 
Hoke, Inc 
Linde A r cts Co 
Mason-Neilan Regulator 
M n Reg r Co 
N ra Equipment 


Pgh. Equitable Meter 
t } let 
Reyn is G Regulator 
Robertshaw Thermosta 
Tagliabue Mfg. Co. 

Vict Equipment Co 
REGULATORS. AUT O- 
MATIC Condensation 


(See Controllers, Auto- 
matic. Condensation) 


REGULATORS, AUTO- 
MATIC, Consistency 
(Paper & Pulp) (See 
Controjlers, Automatic, 
Consistency) 


REGULATORS. AUTO- 
MATIC, Current 


Allis-Chalmers Mfg. Co 


Amperite 
Burlington Inst. Corp 
Cutie fammer In 


For addresses, 


AUT O- 


See 


REGULATORS, AUTO- REGULATORS, AUTO- REGULATORS, AUT 
MATIC, Current MATIC. Flow Propor- MATIC, Power Factor 
Cont'd tioning (See Controll- Allis-Chalmers Mfg. ¢ 

Gene Ele ( ers, Automatic, Flow Leeds & Northrup Co 
Mo Proportioning United Cinephone Cor 
Rober iw T ta 

Roller-Smith Co REGULATORS, AUTO- 

Southw'n Eleetronies La MATIC, Fluid Propor- REGULATORS, AUTO 


tioning (See Contro}l- MATIC. Pressure (See 


> ers, Automatic, Fluid Controllers, Automati: 
Controliers, Automatic, 
REGULATORS, AUT 
Damper) "MATIC. Frequency REGULATORS, AUTO 
Burlington tnst. Corp a Pump 
REGULATORS. AUTO. General Elec. 
MATIC, District (See arren Telechron a R 
Governors, District) Wheelco Inst. Co 
aive ) 
REGULATORS, AUT O- MATIC, Furnace (See Rey 
MATIC, Draft (See Controllers, Automatic, Bro Cc 
Controllers, Automatic, Furnace) 
pratt) Builders Iron 
REGULATORS, AUTO- 
> MATIC, Gas (Sze Reg- D'Este Co 
REGULATORS, AUT O- ulators, Automatic, Air) 


MATIC, Drying Chamb- 


Fisher Governor Co 
| ( 


Ford Reg. Valve 
er REGULATORS, AUTO- foster Engr. C 
Powers Regulator Co MATIC, Humidity (See 
United Cinephone Cory Controllers, Automatic, General 
A_kania Regulator Co Humidity) 
tlas Valve 
Ha n-Waters, Ine 
Bailey Meter Co REQULATONS, Prog 
Brown Inst. Co. MATIC, Liquid Level Klipfel Mig. « 
Cor hrane Corp (See Controllers, Auto- pete 
matic, Liquid Level) Mason-Neilan Regulator 
MeAlear Mfg. ¢ 
Fuel Engg. CO. REGULATORS, AUTO- Mercon Regulator ¢ 
VOTE MATIC, Load Northern Equip. ¢ 
Allis-Chalmers ( Penn Electric Switet 
Autom'e Valve Controller tepublic Flow Meter 
H wee Se Leeds & Northrup Co. Schade Valve Mfg. ¢ 
iH \W Inc Spe nee Engineering ¢ 
Mason-Neilan Regulator REGULATORS, AUTO-  [ag:labue Mfg. Co 
MeAlear Mfg. Co MATIC, Oil Feed tughn-G. KE. Witt ¢ 
MeDonnell & Miller Askania Regulater Co Watts 
Mercon Regulator Co Atlas Valve Wilgus 
Na Gas Equi; ! Brown Inst. Co. 
Nor n Equip. ¢ Cash ¢ REGULATORS, AUTO 
Rug Klir ann D'Este ¢ MATIC, Refrigeration 
Stets ¢ Foster Engg. Co (See Controllers, Auto 
Tagliabue Mfg. Co General Regulator Corp matic, Refrigeration 
Thrush & ¢ H. A Hagan Corp 
Vaughn-G E. Witt ¢ Lammert & Mann Co 
Watts Reg r 4 Mason-Neilan Regulator uTO 
W s Ga National Airoil Burnet \Ilis-Chalmers  M 
Republic Flow Meters 
Spence Engineering Co REGULATORS, AUTO 
REGULATORS, AUTO- Taylor Inst. Cos. MATIC, Safety Fue! 
MATIC, Flow (See United Cinephone Corp Shut-Off (See Valves 


Controllers, 


Flow 


pages 


) 
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Automatic, Vaughn-G. E. Witt Co 


Wilgus Manufacturing 


Automatic, Safety Fuel 
Shut-Off) 


RAYTHEON VOLTAGE REGULATORS 


sre magnetic devices without moving parts or adjustments which 


automatically stabilize AC voltages to plus or minus 1% 


SOME BENEFITS OF STABILIZED VOLTAGE 
Factory Test Equipment—elim nates manual voltage adjustments 
Amplifiers and Rectifiers —makes AC fluctuations un mportant 
Laboratories — holds AC voltage constant during tests 

Photo-cell Light sources — stabilizes illumination 
X-ray Tubes-—holds filament emission constant 
Pirani Gauges—permits AC overation 
WRITE FOR NEW 
Bulletin DL 48-7161 


THEON 


WALTHAM, MASS. 


R| 
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REGULATORS. AUTO REGULATORS AUT O- 
MATIC. Speed (See MATIC, Water Press- 
Controllers, Automatic ure (See Regulators, 
Speed) Automatic, Pressure) 

REGULATORS AUTO REGULATORS AUT O- 


MATIC, Steam (See MATIC, Welding, Gas 


Regulators, Automatic Bastian-Blessing 
Pressure) Dockson ¢ 
Vict Equipment ¢ 
REGULATORS. AUT O- 


MATIC, Steam Pres- 
sure (See Regulators 
Automatic, Pressure) 


REGULATORS. MANUAL 
(Non-Automatic) 
Allen-Bradley ¢ 
Bailey Meter Co 
REGULATORS, AUT O- Belfield ¢ 
MATIC, Synchronizing Brown Inst. Co. 
Allis-Chalmers Mfg. Cutle mer. In 
Industrial Engr. Cory Hanion-Waters, In 


Magnetic Gauge ¢ National Air Burn 
National Elec. Controller 
REGULATORS, AUT O- Standard 
MATIC, Temperature Tagliabue Mfg. Co 
(See Controllers, Auto- United Transformer Cory 
matic, Temperature) Ward Leonard Elec. Co 
REGULATORS AUTO- RELAYS. Automatic 
MATIC. Time (See \llen- Bradley Co 
Controllers, Automatic, American Inst. Co. 
Time) American Automatic Ele 
Autocall Co 
Clare & Co 
REGULATORS, AUT O- Cutler-Hammer, Int 
MATIC, Vacuum (See Eclipse Aviation 
Controllers, Automatic, General Controls Ci 
Vacuum) General Elec. Co 
Guardian Elec. Mfg. Co 
REGULATORS, AUT O- Hagan Cory 
MATIC, Viscosity (See Industrial Eng. Corp 
Controllers, Automacic, Kellogg Switchboard 
Viscosity) Mi 1 
Mo Cor ‘ 
Pat n ( 
REGULATORS. AUTO Poin Flects Sw 
MATIC, Voltage Cort 
American Transformer Strath: Dunn 
Amperite “Cory Thrush & ¢ 
Burlington Inst. Corp. Ward Leonard Elec. Co 
Clarostat Mfg. ( Westinghouse Elec. & Mf 
Rely Weston Elec. Inst. Corp 
Flectronic 
General Elec ¢ 
Ideal Dressé RELAYS, Capacity- 
International Resistance Operated 
Luxtro! Co.. Ine Electronic La 
Miller Bertrand Luxtrol Co., Inc 
Ray‘heon Mfg Co Southwon Electro 
Roller-Smith Co. 
Southw'n Electronics Labs RELAYS, Circuit Control 
Tagliabue Mfg. Co Advance Electric ¢ 
United Cinephone Cory Allen-B 
United Transform Corp American A kl 
Ward Leonard Ejec. Co Contin n? 


S$-M-0-0-T-H 
VOLTAGE CONTROL 
for A.C. circuits 


The Type "TH" Transtat is the new 
continuously variable auto-transformer 
regulator ... the ideal voltage con- 
trol for a.c. circuits. It offers high ef- 
ficiency, good regulation, great flexi- 
bility and dependable construction at 
moderate cost. Standard types are 
available for controlling voltage to 
single-phase and polyphase loads 
rated 10 Kva. and smaller, 50 or 60 
cycles, 115, 230 or 460 volts. May we 
send you bulletin 51-1 which contains 
complete data? 


RANSTA 


VOLTAGE REGULATORS 


AMERICAN TRANSFORMER CO. 
178 Emmet St. Newark, N. J. 


RI 


GULATORS to RELAYS 


Make this Instrument 


PART YOUR 
ILING SYSTEM 


Use Taylor Recording Thermometers 


for accurate permanent records that 


help you keep watch over today’s 
production and tomorrow’s costs... 


r every major industry, Taylor Re- 
Thermometers 

standards of accurate 
Modern, attractive in appearance and 
troublefree in service, 
for any application within the tem 
perature limits of minus 100 
Accuracy and long life are 
assured by simple, 


cording 


1200° F. 


Taylor Recording 


Taylor Rectang 


Thermometers ci 


tion of 
Cases face-mount 
For full inform: 
with the Taylor 
send for latest ca 
ment 


York. Plant also 


have set 
measurement. 


they are used 
and plus 


precise mechanism. 
Thermometers are 


available in mercury-actuated, vapor 


actuated, and gas- 


actuated types. 


When the mercury-actuated type is 


used with mercury tube system, Tay- 
lor Accuratus Tubing assures accu- 
rate records by compensating for tem- 
perature fluctuations between bulb and 


recorder. 


Companies, 


ular Case Recording 


ym) with one pe 


ed or flush-m 
ition, get in 
Representative 


talog. 


n 
two pens, and three pens, for one or 
two temperature records and combina 
temperature pressure. 
inted. 
touch 
or 
Taylor Instru 
Rochester, New 


n Toronto, Canada 


Indicating 


Recording + Controlling 


and LEVEL 


TEMPERATURE, PRESSURE, FLOW 


INSTRUMENTS 


BURLINGTON 


Are used by the Civil Aeronautics Au 


BURLINGTON VOLTAGE REGULATORS 


thority on its full 


Automatic Emergency Power Plants for Airway Radio Sta- 


tions. 


Are used on power plants of scientific 


expeditions. 


Are used by Engine and Generator Manufacturers, Iso- 
lated Power Plants and Industrial Plants throughout the 
United States, in Canada, and in Mexico. 


BURLINGTON, IOWA 


INSTRUMENT CORPORATION 


For addresse 


see pages 54-58 
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RELAYS 


BULLETIN 81 Interme 


BULLETIN Light 
‘ BULLETIN Heavy 
BULLETIN Sensi 
ve 
BULLETIN 3 Thermal 


BULLETIN 3¢ Motor 


Ilriven§ time le iV 


must be DEPENDABLE 
Every user of a relay points to his application as the one 
place where dependability is paramount. The fact is, a 
Fe. relay is a control device and therefore the functioning of 
ie the entire equipment with which it is used, depends upon 
the relay. Ward Leonard recognizes the responsibility 
placed upon relays today and produces both relays and 
relay control assemblies that are the utmost in depend- 


i ability, positive function and long life. Send for bulletins 
a of interest. 


38 South Street, Mount Vernon, N. Y. 
ELECTRIC CONTROL DEVICES SINCE 


yJ 


HE te 


* NOW—Ohmite provides perfect pro- 
tection against humidity, salt air and 
other severe atmospheric conditions— 
insures sustained accuracy and trouble- 
free life. These new precision units are 
pie-wound and enclosed in strong glass 
tubes with the terminals emerging ihrough 
vacuum-tight glass seals. Ideal for lab- 
oratory and test equipment as well as 
all other applications, particularly in in- 
dustrial, coastal, marine and tropical! lo- 
cations. Non-inductive winding. Resist- 
ance 0.1 ohm to 2 megohms. | watt 
Ls rating—!°% accurate (or closer toler- 
ances when required). Provided with 
soldering lugs and wire terminals or 
with tube base. Write today for com- 
plete information. 


OHMITE MANUFACTURING CO. 
4826 West Flournoy Street, Chicago, U.S.A. 


* RESISTORS + TAP SWITCHES 


Por addressvs, 


RELAYS, Circuit Control 


(Cont'd 
American Inst. Co. 
Autocall ¢ 
Automatic Switch ¢ 
Brown Inst. Co. 
(Clare & ¢ 
Electric Controller 
Friez & Sons 
General Elec. 
Guardian Elec. Mfg. Co 
H-B Inst. Co.. Inc. 


Kellogg Switchboard 
Leach Relay Co 
Lumenite Elec. ¢ 
Miller C Bertrand } 
Moni Controlle ( 
Par n Electric C¢ 
Sigma Instruments, In 
Standard Elec. Prods 
Struthers-Dunn 

Thrush & ¢ H. A 
United Cinephone Cory 


Ward Leonard Elec. Co 
Western Electro-Mech. 
Westinghouse Elec. & Mfg 


Weston Elec. Inst. Corp. 


RELAYS. Continuous 
Current 
Allen-Bradley Co 
American Automatic Elec 
American Inst. Co. 
Autocall Co 


General Elec. Co 
Guardian Elec. Mfg. Co 
H-B Inst. Co.. Inc 


Kellogg Switchboard 
Paragon Electric 
Stru Dunn 

TI ii \ 
Ward Leonard E'ec. Co 
Westing se Elec. & Mfg 


Weston Elec. Inst. Corp. 


RELAYS. Control 
Allen-Bradley Co 
Advance Electric ¢ 


American Automatic Elec 
American Inst. Co. 
Autocall Co 

Automatic Switcl ‘ 
Brown Inst. Co 

Clare & Co 

Ir 
Flectric Controller 


Friez & Sons 

(reneral Controls 
General Elec. Ce 
Guardian Elec. Mfg. Co 


Hagan Corn 


H-B Inst. Inc. 
Industrial ory 
Kellogg S ard 
Miller Co ind F 
Monitor Controlle Co 
ex Corp 

ecision Therm. & Inst 
Roller: h Co 
Standard Prods 


t rs > inn 

United Cinephone Corp 

Ward Leonard Elec. Co 

n Electro-Mech. 
Vesting! e Elec. & Mfg 

Westen Elec Inst. Corp. 


RELAYS, Demand Totaliz- 


ing 
Autocall 
Ger } ‘ 

Hagan ¢ 
lr 1 Cinephon ‘ 
Westin ise Elec. & Mf 


RELAYS, Electro-Magnet 
Electric ¢ 


\ ince 
Allen-Bradley ¢ 

\ ! n Automat } 
American tnst. Co 
\uto 
\ 


SW 
‘ 
eur Ha 
Friez & — 
! 

-M 

G sardian Elec. Mfg. Co 
H-B Inst. Co 
Ir st 
Ke Switch rd 
n 
I R ( 
M ( Bertrand F 
M Cor 
Per Sw 
x 
The ter 
I sion T & In 
Ss Inst nts. In 
hers- Dunn 


nited Cinephone Corr 
Ward Leonard Elec. Co 
Western E‘ectro-Mech 


‘ n e Elec. & Mfg 
Weston Elec. Inst. Corp 
White-Rodgers 
Zenith Eleetrie ¢ 


RELAYS. Heavy Duty 
\ ! bra y 


Ar n Autor } 
American Inst. Co 
Au i 

\ 

( Ir 


Gene Elix 

H-B Inst. Co.. Inc. 
M Bertrand 
Monitor Controller 


see pages 34-58 


Duty RELAYS, Mercury Tube 
(Ce (Cont'd 
nan El ectri Switct Steele Erick F 
Philadelphia The ymeter Struthers- Dunn 
Ward es Elec. Co. Ward Leonard Elec. Co 


Westinghouse Elec. & Mfg 
Zenith 


Weston Elec. Inst. Corp 
RELAYS, Motor Driven 


RELAYS, Instrument Con- Time Delay 
Advance Electrie 
utomatic Elec American Inst. Co. 
Inst Co Cramer & Co., Inc 
Aut 1 Southw'n Electronics La 
Brown Inst. Co Struthers- Dunn 
Clare & Friez & Sons 
Cramer & Co., Inc General Elec. C¢ 
Friez & a Industrial Eng. Cory 
General E ( Monitor Controller ¢ 
Guardian Elec Mfg. Co Paragon Electric ( 
H-B Inst. Co.. Inc. Ward Leonard Flec. Co 
Kurman Electric Co Westinghouse Elec. & Mfg 
Perfex Cory Weston Elec. Inst Corp 
Phila. Thermometer ¢ Zenith Electr ‘ 
Precision Therm. & Inst 
Roller-Smith Co. RELAYS, Movable Coil A.C 
Southw'n Electronies Labs Esterline-Angus 
Struthers- Dunn t . 
Triplett Electrical Inst. 
United Cinephone Corp Weston Elec. Inst. Corp 


Ward Leonard Elec. Co. 


Weston Elec. Inst. Corp. RELAYS. Overtoad 
erloa 


Allen-Bradley Co 


RELAYS, Light Sensitive Autoeall Co 
(See Photoelectric be- Cutler- Hamme Inc 
low) Electrie (Cx Her 
General Elee, Co 
RELAYS, Magnetic (See Guardian Elec. Mfg. Co 


Relays, Electro-Magnet) Leach Relay Co 
Penn Electric Switch 
Roller-Smi'h Co. 


Standard Elect. Prod 


RELAYS, Mercury 


Amer.can Automatic Elec Dur 
American Inst. Co. Steuthers-Dunn 
Autocall C VY urd Leonard Elec. Co 


Continental Elee. Co Westinghouse Elec. & Mf 


H-B Elec. Co., Inc 

H-B Inst. Co., Inc. RELAYS. Permanent Mag 
Loewenberg, F. net Movable Coil 
Precision Therm. & Inst Vsterline-Angus Co 
Weston Elec. Inst. Corp Etna Elec. Works 
General Elec. 
Triplett Electrical Inst 


~ he 
RELAYS. Mercury Tune Weston Elec. Inst. Corp 


American tist. Co 


Autocal] ¢ 

Brown Inst. Co RELAYS, Photoelectric 
Clare & Co Advance Electric Co 
General Control Co American inst. Co. 
G-M Labs. Clare & 

Guardian Elec. Mfg. Co Continental Elec. Co 
H-B Elec. Co., tnc. Cutler-Ilammer, Inc 
H-B Inst. Co., Ine. Dickson Co 
Loewenberg, F. Electron’e Jat 

Phila. Thermometer Electronic Ce 
Precision Therr & Inst Ess Instrument Co 


Foxboro Pneumatic Remote Flow Control 
and Measurement is a simple system which 
permits location of control in the receiving 
instrument without loss of power. Standard 
Foxboro instruments are used throughout 
Receivers may be Indicators, Recorders or 
Recorder-Controllers. 

In addition to the pneumatic, Foxboro of- 
fers electric distance transmission. For infor- 
mation on both systems write for DMF 714 
and DMF 727. The Foxboro Company, 46 
Neponset Avenue, Foxboro, Mass., U.S.A. 
Branch offices in 25 Principal Cities. 
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RELAYS to RESISTORS a 
RELAYS, Photoelectric RELAYS. Thermal Time RELAYS, Vacuum Tube ps 
(Cont'd) Delay American Inst. Co 
Etna Elec. Works Advance Electric Cx Continental Elec. Co ; 
General Controls Co Allen-Bradley Co Electro-Medical Lat NF 
General Elec. Co in Automatic Ele El n Pp ( 
Labs. Am. Gas Accumulator General Controls ¢ 
Leach Relay Co American Inst. Co. General Elec. ¢ fi) 
Lipman Engg. (¢ Autocall Co G-M Labs 5 
Lumenite Elec. ¢ Aut itic Temp. Contr L. A. B. Corp “ 
Luxtrol Co., Ine. Cramer & Co.. Ine. Lumenite Elec. ¢ 
Photobell Corp Cutler-Hammer, Luxtrol Co., Inc 
Photoswitch, Inc Eagle Signal Corp Phtobe Cory ee 
Precision Therm, & Inst Edison Electrical Controls Precision Therm. & Inst i 
Sigma Instruments, Inc Electric Controller RCA Manufacturing Co a 
Southw'n Electronics Labs Electronic ( Sargent & ( 
United Cinephone Corp General Elec. ¢ : n i: 
Ward Leonard Elec. Co Guardian Elec. Mfg. Co nies La ; 
Westinghouse Elec. & Mfg Industrial Eng. Cory Prod 4 
Weston Elec. Inst. Corp Loewenberg, F. 
Luxtrol Co., Inc. ne 
RELAYS, Polarized Magnetic Gauge C 
American Automatic Ele Paragon Electric ¢ REMOTE-CONTROL 
Auocall Perfex Cort EQUIPMENT 
Edison Electrical Controls Photobell Cory Allen-Bradley ¢ 
L. A. B. Corp. Precision Therm. & Inst American A tic I 
Miller Co., Bertrand F Preferred Utili Mig Arca R In 


Precision Therm. & Inst Spencer Therm tat LO A-kania Regulator Co H 
Struthers- Dunn Standard Elect, Prods Atlas Valve ¢ or or pera ion 


West nghouse Elec. & Mfg Struthers- Dunn Autocall 


Weston Elec. Inst. Corp Ward Leonard Elec. Co. Bailey Meter Co e 
Thrush «& ¢ H. A B-istol Co. 
ELAYS. P Ward Leonard Elec. Co Brooke Eng. ¢ Relays, Solenoids and Stepping Switches illustrated below oe 
Ame Elec Westin a ute Brown Inst. Co show just a few of numerous types of electrical control 
American Inst. Co. Weston Elec. Inst. Corp. units engineered and manufactured by Guardian Hlectr 
Auromatic Switch ¢ White-Redgers Electr Davis Ric guilt by specialists in COMPACT and. highls ensitive 
Esterline-Angus Co Zenith Eleetrie CC Elec. Ir ii ator Cort electrical controls, Guardian units posse unusual re ” 
General Controls ¢ Elects tie Cory Sponsiveness and precision of action. The entire line ha 
General Elec. ¢ RELAYS, Time Delay (See Electronic Lat been designed and developed for maximum control it it 
Hagan Corp Relays, Thermal Time Elsbert Mfg. ¢ Imum space. Guardian Electric centrols can be obtains os 
Struthers- Dunn Delay) Foxboro Co for operation on any specified voltage to 220 DC, 440 AC P 
Ward Leonard Elec. Co nt neg ety on any current from .5 milliampere to 30 ampere ! 
Kel H-B Inst Co., Inc 
RELAYS. Power Factor eclipse Aviation Illinois Eng. ¢ A N RRENT RE AYS 
Esterline-Ancus ( Internatior Filt ( 
L. A. B. Corp. sit Kol'sman Inst. Co : 
Westinghouse. Guardian Elec. Mfg. Co Seites 30 
H-B Inst. Co., Inc. hree ‘ f 
Canis Mason-Neilan Regulator 
RELAYS, Telephone Auxi- filler at Perfex Corp vol 
liary Ringing Wines Photobell Cor 
Advance Electric ¢ Pana Elect Switol Powers Regulator Co Si x 
American Automatic Elec RCA Manufacturing Co 
Republic Flow Mete Series 110 (rigt 
Toca ) Sigma Instruments, In Scientific Jr 
nited Cinephone Corp 
Kurman Electric White-Rodge Electric Zenith Elects 
urd Elect. Prods RELAYS, Vacuum Contact REMOTE-METERING 
nn American Automatic Elec FOU'OMENT. ELEC. 
estern ectro-Mech American Inst. Co. TRICAL DIR CT C Bt 
Andrew Vietor J 
Bristol Co. 
Brown Inst. Co Series 5 f ‘ w 
tuilders Tron J ndry 
Flee. Indicator Corp 
Elec. Tachometer Corp ; 
Esterline- Ang ” 
Foxboro Co. 
General } ( 7 
Kellogg Switchboard 
PRECISION 
L. A. B. Corp > : 
Leeds & Northrup Co 
rye ry Mason-Neilan Regulator 
Wire Wound Resistors Morey & Jones. Ltd Series 115 
Rerublic Flow Meter 
Tagliabue Mfg. Co S-T-E-P-P-] N G RELAYS i 4 
@THE STANDARD FOR Westinghouse Elec. & M 
THE PAST TEN YEARS REMOTE-METERING 
Brown Inst. Co 
Suilders Tron F 
International Fil ( x 
] ld, Volpel & ¢ 
West ise 
Type-R Stepping Relay rate 
REMOTE-METERING 
EQUIPMENT, PNEU $ 
ENOIDS— AC; DC 
American Meter Co 
Bristol Co 
Brown Inst. Co | Efficient werful my 
Foxboro Co. echat erations n nt 
Mason-Neilan Regulator ha now Sut 
RESISTANCE LOADING 


Designed to save production costs. EQUIPMENT 


4 na 
New conditions call for new types Internat onal Resistance Oaltive 
of resistors. We are ready with many 
new types of resistors to meet your Ation-Rradiey ( RF Relays Type R-100 
requirements. Send for details. Single 
Cutler-Hammer, rd 
Daven Co iow 
General Radio ¢ 
International Resistar hig n 


PRECISION 
RESISTOR COMPANY BON 
330 Badger Avenue allen A Q D A F L F T 


Conon W. Walnut St. Chicago IIlinois 


Continued on next page 


For addresses, see pages 54-58 } 
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RESISTORS to SCALES 


RESISTORS, CARBON 
COMPRESSION 


RHEOSTATS, Slide Wire 
Biddie Co Jas. G 


‘ General Radio Co 
! ‘ It 
> ‘ G-M Labs 
! ii It Leeds & Northrup 
International Resistance National Elec. Controller 
Precisit Resistor Co Rubicon Co 
Shalicro 
Charging Ward Leonard Elec. Co 
RIDEOMETERS RIDE 
COMFORT RECORD- 


ERS & RIDING- 


International Resistance QUALITY INSTRU 
National Elec. Controtter 
Ohmite Mt Co MENTS 

9 Commercial Engg. Labs 
Impact Register Co 


‘ 


‘ 


Ward Leonard Elec. Co 
RHEOSTATS. Field 


RULES. Adjustable Curve 
(See Drawing tnstru 


] 


‘ A ments 
International Resistance 
RULES, Aluminum 
‘ ‘ In | ‘ 
National Elec. Controlier 
Ohmite Mtg Co 
Ward Leonard Elec. Co 
\I It ‘ 
RHEOSTATS. Laboratory ~ ‘ 
American tnst. Co 
Biddle Co Jas. G RULES. Caliper 
‘ i ‘ 
\ ‘ M | ‘ 
} ~ ‘ 
General Radio Co ‘ 
G-M Labs \\ n Knig ‘ 
J 
National Elec. Controller RULES Drafting Room 
Ohmite Mfg. Co (See Drawing Instru- 
Rubicon Cc ments) 
‘ 
| RULES Folding 
Ward Leonard Elec. Co i =x‘ 
nm 
RHEOSTATS. Meter Test & Esser 
ing ‘ 
Biddle Co Jas. G. N4 
} ~ ‘ ‘ 


International Resistance RULES. Glass 
Leeds & Northrup Fish-Schu man Co 
National Elec. Controller Glass Eng-aving Co 
Ward Leonard Elec. Co M I nt ¢ 


il 


THE R-S THREE WAY 
RIDE RECORDER 


Also: 


R-S TWO WAY RIDE RECORDERS 
SAVAGE IMPACT REGISTERS 


and 


The NEW R-S 
Draft Gear Action 
Recorder connected 


directly to Coupler Shank Butt rec- 
ords on chart moving 30 inches per 


second. 


information on request 


Impact Register Co. 


Champaign, Illinois 


RULES, Parallel 


n 
iH n M ‘ 
it & 3 
~ 


RULES, Precision Standard 
Gaertner Scientific Corp 


RULES, Shrinkage 
ouft 


| 
AS 
~ 
\\ Kr ‘ 


RULES, Side (See Draw 
ing Instruments) 


RULES, Slide Psychrom 
etric 


Friez & Sons 


RULES. Steel 


‘ 

M lt nt 
\l } 

( 

& 

Stu ‘ 

tr n T ‘ 

‘ 


RULES, Wood 


Henschel & ¢ 
Keutfel & Esser ¢ 
Post 1 
Speidel & ¢ 

Wa ‘ 


RUNNING TIME TOTAL 
IZERS 


Cramer & Co Inc 
Elec. Tachometer Corp 
Juewe Wat ‘ 

i tion Instrument 
Son nies J 


SACCHARIMETERS 
Akat Ine 
Eimer & Amend 
Moeller Instrument Co 


« ¢ 


SACCHAROMETERS 


Eimer ; & Amend 


Sol 
Mi ‘ Ir 
H.B Inst. Co 
in 
Moeller Instrument Co 
R « 
Sel ‘ W 


! Ir 
Tagliabue Mfg. Co 
Taylor Inst. Cos 

W ne & Son 


Scier 


SALINITY INDICATORS 
Bendix Marine Products 
t 


nt 


Contra 
Eimer & Amend 


Enginee! Ir 
I} i & Son 
G. M. Mf In 


H-B Inst. Co. 
Leeds & Northrup Co 
sion ! «& In 


Scientit Ir ‘ 
Southw'n Ele nics 
Tagliabue Mfg. Co 
Taylor Inst. Cos 
SALINOMETERS (See 
Salinity Indicators) 


SAMPLER, Boiler Water 
Natl Aluminate Corp 
SAMPLERS. Oil 
Braun Cor 
ter Ssciel ‘ 
Pgh. Equitabie Meter 
Refinery Supply Co 
Scientific Glass Appara 
Tagliabue Mfg. Co. 
SAMPLERS, Oil Bottom 
hole 
Ruska & ¢ Im 


SAMPLERS, Sewage 


Build n Foundry 
Central Scientit ‘ 

International er 
Scient Glass Appara 


SAMPLERS, Silt 


Central Scientific ¢ 


SCALES (See also object 
of measurement and 
control) 


SCALES, Antimony Test 


Seederer- Kohtbusct In 


For addresses, 


SCALES, Automatic SCALES. Counting 


Aut ‘ Amthor Testing Inst. Co 
Buft Bufta Sca ( 
Chatillon & Sons Kx \W ht Seale ¢ 
M & 4 } nks, Morse & ¢ 
‘ ‘ i Scale 4 
H ( In ation M 
‘ In Ix ( 
} n ¢ Kol 
\ ‘ 
4 SCALES, Crane 
Scale ¢ 
Chatillon & Sons 
Ka nik M 
SCALES, Bag Filling H Scale ¢ 
\ e Kron ¢ 
J \\ e 
‘ y SCALES, Dairy 
Becker, Inc.. Christian 
Buffalo s« ( 
Chatillon & Sons 
I Scale ¢ 
Ml Fairbank Mors & ¢ 
Scale ¢ 
it Mf 
SCALES, Basis Weight international B Mac 
Amthor Testing Inst. Co Jacobs Bros. ¢ 
Becker, Inc., Christian Kron 4 
Bulla scale 4 Streeter-Amet 
Scale ¢ Toledo Seale Co 
Hlowe Scale ¢ Torsion Balance Co 
Kron ¢ Triner Sales Co 
Troemner, 


See Kol iscl 
Thwing-Aibert Instrument 


Balance Co SCALES, Differential 


Poled 
Torsion Kxact Weight Scale ¢ 


Fa.rbanks, Morse & 

s Ii ‘ Inc 
SCALES, Bulk Weighing Kron Co 

\l Car & Mfg. Co Thwing-Albert Instrument 

Becker, ne., Christian 

SCALES, Drawing (See 

} inks, Morse & ¢ 

How Scale ¢ 

Ja Bros. Co SCALES, Dump 

Kron Co Butfalo Scale Co 

M ck Seale Mfg Exact Weight Scale ¢ 

iffer Poidometer Co Howe Seale Co 

ete Amet ¢ kre n 

Scale ¢ Toledo Scale ¢ 

Torsion Balance Co 

F Central Scientit 

Her Chatillon & Sons 

Fa nks, M 4 
SCALE, Cement Batching Howe S¢ ( 

Buffalo Scale ¢ Kron ¢ 

WwW Seale Martin Deck ‘ 

I M e & ( Set Ir 

Howe S ‘ Toledo Seale ¢ 

n 

Amet Exact Weight Scale 

Poke ( la Bros. 

ner, 


SCALES, Checking 
Becker, Inc., Christian 
7 t ‘ 


ut sca Testing 
Exact Weight Scale ¢ Amthor Testing Inst. Co 
Fairbank Morse & ¢ Aut itic Scale ¢ 
lacobs B Co., In Becker, Inc., Christian 
Kron ¢ Buffalo Scale Co 
Merrick Seca Mfg. Co Central Scientific 
Richardson Scale Chatillon & Sons 
scale ¢ Exact Weight Scale ¢ 
Torsion Balance Co Fairbanks, Morse & (¢ 
rriner Sales Co Fisher Scientitie Co 
p 
SCALES, Classifying Wiowe Scale 
Exact Weight Scale ¢ Bros. 4 
‘ I Kron ¢ 
Wwron N irk Sea Work 
I e Co K ardson Seale ¢ 
ris ( Streeter-A 
Toled Scale Co 
Torsion Balance Cx 
SCALES, Computing Triangle Packag tai 
Amthor Testing Inst. Triner Sales ( 
Internation gus. Mac ; 
Proe er. 
la Bros., Inc 
SCALES, Hopper 
Atlas Car & Mfg. ¢ 
Buffalo Scale ¢ 
SCALES, Continuous Chatillon & Sons 
Weighing Fairbanks, Morse & ¢ 
Butta Seale ¢ Gump ¢ 
Exact Weight Seale ¢ Howe Scale ¢ 
ha inks Morse & ¢ Jac ¢ 
k 
lac s Bros. RK Scale ¢ 
leffrey Mf Amet ¢ 
Scale Co 
Mer k S Mtg. ¢ 
Rict irdson 8 ile Co SCALES, Laboratory 
Schaffer Poidometer Co Becker, Inc., Christian 
Streeter-Amet Co Buffalo Scale ¢ 
Syntron Cor iny Central Scientifi 
Toledo Scale ¢ Chatillon & Sons 
rriangle \ Mach Chicag Apparatus ¢ 
United ¢ Corp Exa Scale 
Fair se 
SCALES, Conveyor Fisher Scier Co 
Exact Weight Secale ¢ Howe Scale ¢ 
Fairbanks, M & Hur it Mfg. ¢ 
Jlowe Sea International Bus. Mac 
International Bus. Mactl Jacobs Bros. Co 
Kron ¢ Microchemical Service 
Merrick Scale Mfg. Co Newark Scale Works 
Richardson Secale ¢ Ir 
Schaff tt ‘ ed co 
s \ ( Torsion Balance Co 
‘ Troemner, 


see Pages 34-58 


SCALES, Grain & Seed 


SCALES, Larry Car 

Atlas Car & Mfg. ¢ 

Buffalo S ‘ 

I inks, M & 

Hiowe Scale ¢ 

N n ¢ 

ict nos 

\ 

I Ss 


SCALES, Loss of Weight 
Becker, Inc., Christian 


Bult 
ex Weigh 
Ja ( 
Kron ¢ 

Seed Kohl 

st t \ ‘ 
I lo Scale ¢ 


Torsion Balance Co 


SCALES, Measuring 
lf ! atic 
Scale 
Kron ¢ 
KR chardson 
Triner Sal ( 


SCALES, Over & Under 
Becker, tnc., Christia 
Buffalo Scale ¢ 
Exact Weight Sea 
Fairbanks. Morse & 
lowe Seale Co 
International Bu M 


Jacobs Bros. ¢ 
Streeter-Amet 
Poledo Seale ¢ 


Torsion Balance Co 
Triner Sales ¢ 
Troemner, Hen 
SCALES. Packaging 
Automatic Seal ‘ 


Becker, tnc., Christiar 
Exact Weight S ‘ 


Fairbanks, Morse & 
fiump 

Howe S ‘ 

Kron 4 

In national I \ 
Jacot ( 
Pneumatic Scale ¢ 
Richardson Seale ¢ 
Toled 


Ned cale ¢ 
Torsion Balance Co 
Triangle Package | 
riner Sales ¢ 
Troemner, Hen 


SCALES, Platform 
Becker, Inc., Christian 


Buffalo Seale ¢ 

Chatillon & Sons 

Vi ‘ 

} rhank Morse & 

i e 4 

M 

lr ! 1} VI 

Know 

Kron Co 

St r-An 

Reale Co 

Torsion Balance Co 

rriner Sales ¢ 
SCALES, Portable 

Blac & Decks 

Buffalo Scale ¢ 


Centra 
Chatillon & Sons 
Exact We t 


uh 


SCALES, Predetermined 
Weight 
Becker, Inc.. Christian 
Buffalo Scale Co 
Exact Weight Scale ¢ 
Fairbanks, Morse & ¢ 
Gump Co 
Howe Seale Co 


International Bus. M 
Jacobs Bros. 

Merrick Scale Mf 
Richardson Scale ©9 
Schaffer Poido ‘ 
Seederer-Kohlbuse! ] 
Streeter- Ame 


Toledo Scale Co 
Torsion Balance Co 
Triner Sales 


SCALES, Recording 
Buffalo Seale 
Fairbanks, Morse & ¢ 
Howe Seale Co 
Kron Co 
Merrick Scale Mfg. ¢ 
Richardson Scale ¢ 

treeter-Amet ©o 

Toledo Seale ¢ 


Wallace & Tiernan 


SCALES, Remote Indicating 
Toledo Scale Co 


SCALES, Rolling Mill 


Buffalo Scale ¢ 

I inks, Morse & ¢ 
H Scale 

Kron ¢ 

St Amet ¢ 

Seale 


S| 


sc 


fe 
Co 
| 
N 
g sc 
j Fa ! M & 
Gump Co 
Jacobs Bros. ¢ 
~ 4 Knowles Scale W 
Ra era B Kron Co 
Rueht ‘ Richardson Secale ¢ 
during and athe | 
Henry 
40 
& 


SCALES, Sack'ng 
(See Scales, Bag-filling 


SCALES, Selectin 
Exact Weight Scale 
Toledo Scale ¢ 
United Cinephone Cory 


SCALES, Solder Test 
Central Scientific ¢ 
seederer-Kohlbusch, Inc 
Troemner, Henry 


SCALES, Steel 
Fairbank Morse & ¢ 
Howe Scale 
Kron Co 
Streeter-Amet 
Toledo Scale ¢ 


SCALES, Testing 
Becker, Inc.. Christian 


Buifalo Scale 
(iump ¢ 

Howe Scale ¢ 
Hun ldt Mf ( 
ac Bros. ¢ 
Kron Co 

Newark Sca W 


Toled) S« 


led ile ( 
Torsion Balance Co 


SCALES, Textile 
Beck>r, Inc., Christian 


Buffalo Scale ¢ 


Toledo Scale Co 
Torsion Balance Co. 
Triner Sales Co 


SCALES, Track 
Butfalo Scale ¢ 
Fairbanks. Morse & ¢ 
Howe Scale ¢ 
Kron ¢ 
Streeter-Amet 
Toledo Scale ¢ 


SCALES, Truck 
Black & Becker 


SCALES. Water Meter 
Altender & Sons 
Fairbank Morse & ¢ 
Ja s Bros ) 


SCALES. Yardage 
Am‘hor Testing Inst 


& Sharpe 


SCREENS. Solar Projecting 
Fecke 1 
SCREENS, X-Ray Fliuoro- 
scopir 
General Electric X-Ray 
Kelley-Koett Mfg an 
Patte n Screen ¢ 


SCREENS, X-Ray Intensi- 
fying (See Screens X- 
Ray Fluoroscopic) 


SEED SIEVE SETS 
auf 

SEGER CONES (See Cones 
Pyrometric) 


SEISMOGRAPHS 
AKat 


Al t Instrument ¢ 
American Inst. Co 

\ T ( i 
Engin Labs Trt 
Geophysical Instrument 
Il ind Rese h Cory 
Instrument ¢ 
Ruska & ¢ Ink 


SELF-OPERATING CON- 
TROLLERS & PEGU- 

LATORS AUTOMATIC 
tomatic 


An Au nath t 
American Inst. Co. 
Arca Regulators, Inc 


Bailey Meter Co. 
Brown Inst. Co. 


Indicat ( 
Hanlon-Waters, Inc 
Lammert & Mann ¢ 
Leeds & Northrup Co. 
Les] ( 


Mason-Neilan Regulator 


Partlow Cort 


Penn Electric Switch ¢ 
erfex Cory 
Ruggles-Klingemantr 
Scientitie Inst. Co 
Tagliabue Mfg. Co 


Taytor Inst. Cos. 
United Transforme 


SERVO-MOTORS., Electric 


Motor 
Brown Inst. Co. 

\ n 
General ] itor Cory 


Corp 


SERVO-MOTORS., Electric 


Solenoid 
Brown Inst. Co 
e Aviatior 
Hla n Cort 
Rug Klingemant 


SERVO-MOTORS. Hy- 
drautic 


Allis-Chalt s Mfg ( 
Askania Regulator Co 
Kelipse \ non 


General it 

H n ¢ 
Mason-Neilan Regulator 
tuggles-Klingemanr 


tion, time 


TETCO 
Speed Recorder 


Creates a permanent time rec- 
ord on a waxed chart. 
rately records rate of produc- 
and duration of 
stops, total quantity produced. 


The Electric Tachometer Corp. 
1358 Spring Garden St., Philadelphia, Pa. 


Accu- 


SERVO-MOTORS. Me- 
chanical 
Hagan ¢ 


SERVO-MOTORS. Pneu- 
matic 
A’kania Regulator Co 
Brown Inst. Co 
Wagan Co 
Mason-Neilan Regulator 


SEXTANTS 


Alpl Instrument ¢ 
Keuft & Esser 
Master Optical Co 
Pioneer Instrument ¢ 
Warren-Kn ¢ 
White ¢ In 


SHIP LOGS 
Elec. Tachometer Corp 
Kenyon I nt ¢ 
T. 5S. & J. D 
Pit eter J ( 


SHUNT METERS (See 
Meters, Shunt) 


SHUNTS 
Burton 
Mfg 
beste ! ( 
Ger 
Hickok Elec Inst. Co 
International Resistance 
Precision Resistor Co 
Ra City 
Rawson Electrical Inst 
Roller-Smith Co. 
Rubicon Co 


sen Tive In 
Triplett Electrical Inst 
West nyt eElee & Mf 
Weston Elec. Inst. Corp 
SIEVE SHAKERS 
braun ¢ I 
SIEVES, TESTING 
American Inst. Co 
Centra scientific ¢ 
Dietert Co. 
Fisher Scientif ( 
Humboldt Mfg 
Precision Scientif ‘ 
Riehle Division 
Scientifi Inst. ¢ 
Weber Brothe M 
SIGHT METERS 
General 
G-M Labs 


Weston Elec. Inst. Corp 
SIGHTS. GUN, Telescopic 


(lark & Sons 


Koll gen O il 
Perkin, Eh & Moffit 
Zt In Car 
SIGNAL GENERATORS 
(See Generators, Sig- 
nal) 
SIGNALING DEVICES 
Automatic 
Amer in Automatic Elec 
Aut 1 
B ( 
Cincinnat Ree 
Elec. Indicat Cort 
Foxboro Co. 
Ger } 
Guardian Elec. Mfg. Co 
International Bu Mact 
Li ( 
I’ n In ment 
Sou ni} nies 
Snetr Engin n 
Thompson Cleck Co 
United Cin ! 
SIGNALING DEVICES 
Traffic 
\ G \ 
Bullard ¢ 
Sal } t ‘ 
Sout n Eleetror La 


SILICA. VITREOUS 
Thermal Syndicate, Ltd 


SINE BARS 
Ford Motor Co 


SLIDE RULES (See Draw- 
ing Instruments) 


SLIDING GAGES (See 
Gages, Sliding) 


SLOW MOTION STUDY 
EQUIPMENT 
Ann 


Commercial Engg. Labs 
W en Tele rom ¢ 


SLUMP CONES (See 
Cones, Slump 


SMOKE DENSITY. Indi- 
cators & Recorders 
Associated Research 
Bailey Meter Co 
B r Roor Equip 


Bristol Co. 


Denve Fi Clay Cc 
Dick n ¢ 

Eleetronie La 

Ess Instrument Co 
General Elec. ¢ 
Genet 


il Television Cory 
Leeds & Northrup Co 


For addre SSeS, 


SMOKE DENSITY Indi- 
cators & Recorders 


rit 
] } ( 
Luxtrol Co., Inc 
MeN Eq 
Photoswit 
Pref 1 the Mr 
} nies J 


lr i Cir I ( 

Weston Elec. Inst. Corp 

SOLAR PROJECTING 
SCREEN (See Screen 
Solar Projecting) 


SOUND INDICATORS & 
ANALYZERS (See In- 
dicators. Sound & Ana- 
lyzers, Sound 


SOUND LEVEL METERS 
Sallantine 


( 

Electrical Research Prod 
Electronic Design Corp 


SOUND LEVEL METERS 
| } ‘ 


General Radio Co 

n A ( 
Radio ¢ 
Shallcross Mfa Co 
Triptett E'ectrical Inst 
aM 
Weston Elec. Inst. Corp 


SOUNDING LEADS 
Ball f Mr 


& 

Ker ! Inst ( 

Moeller Instrument Co 

Ne T B 
SOUNDING MACHINES 

Ral f Mf ( 

Bendix Marine Products 

Kher ! mer 

Moeller instrument Co 

Ne 

Sicr 


SOUNDING TUBES 
Ba Mi 

iN eg 
Moetler Instrument Co 
Ni & J. 


SPECIFIC GRAVITY. Ii 
dicators & Recorders 
American Meter Co 
Bailey Meter Co 
Vir 


Eimer & Amend 


SPECIFIC GRAVITY. tr 
dicators Recorders 
( 


Foxboro Co 
Refinery Supply Co 

Tagliabue Co 
Taylor Inst. Cos 


SPECTRA DEMONSTRA 
TORS 

\ 

Gaertner Scientific Corp 


SPECTRAL TUBES CON 


TAINING RARE 
GASES (See Spectrum 
Tubes 


SPECTROGRAPHS 
\ 
Bausch & Lomb Optical 
‘ 
Gaertner Scientific Corp 
Spencer Lens Co 


SPECTROGRAPHS Dit 
fraction Grating 
\ Kk 


SPECTROGRAPHS, Oscil 
lating 
\ 


SPECTROGRAPHS 
Vacuum 
\ 


Dietert Co 


SPECTROGRAPHS X 

Ii 

Gaertner Scientific 

H Seiet 

iN 


SPECTROMETERS 
Akat In 
\ ! \ ‘ 
Bausch & Lomb Optical 
Iie Ir 


Spencer Lens Co 
SPECTROMETER Infra 


ed 
Gaertner Scientific Corp 


SCALES to SPEED 


SPECTROMETERS. X-RAY 
(See Spectographs, X- 
Ray) 


SPECTRO-PHOTOMET- 
ERS (See Photometers 
Spectro 


SPECTROSCOPES 
\ 
\ ! \ 
) ] 
Gaertner Scientific Corp 


Spencer Lens Co 


SPECTROSCOPE Quartz 
Gaertner Scientific Corp 


SPECTROSCOPES, Stellar 


SPEED. Ind cators 
Amthor Testing tnst. Ce 
Bailey Meter Ce 
Bidd'e Co Jas. G 
Boulin tostrument Corp 
Inst Co 
Commercial Engaq Labs 
‘ \ 
Cramer & Co Pie 


Elec Tachometer Corp 

| \ ‘ 

Foxhora Co 

Gaertner Scientifie Corp 

quel ‘ 

Hickok Elec Inst. Co 


Leeds & Northrup Co 
1) 


\! \l ‘ 
4 «& I 


Sticht & Co 

Veeder-Root, tne 
A 

Weston Elec. Inst. Corp 


IRIES COMPANIES, 


divisions are designated 


Glass Engraving 


Company 


4604 Park Ave., N. Y. ¢ 


offers a 
wide variety of 


GLASS 


ENGRAVING 


suitable for the most 
critical requirements 


for January 
nounce the formation of 


Glass Industries 
Companies 


* 


1939 we an- 


\ parent company created 
for the purpose of event- 
ually serving the GLASS INDUSTRIES in its various branches 
(Site and location undecided.) 


The GLASS ENGRAVING COMPANY, Division of GLASS INDUS- 


will serve as the 
ind created 


Our PRACTICAL CONSULTANT SERVICH 


Engraving and Etching of “‘PYREX 


initial 


division untul other 


on matters pertaining to 
resistance glass, flint glass and other 


soft glass will be continued under the able guidance ot 


LEOPOLD E. GREINER 


also our service for MASS PRODUCTION METHODS and MASS PRO 


DUCTION GLASS 


ENGRAVING 


MACHINERY and 


EQUIPMENT 


developed for adoption to your particular requirements 


pages 


‘ 
SPECTRUM TUBES 
Gaertner Scientific Corp 
We ght Scale Co Re 
Fairbanks. Morse & Co 
How Scale Co ; 
International Bus. Mact 
Kron Co 
Saxl Instrument ¢ In 
Seederer-Kohlbuseh, Inv 
Streeter-Amet Co ( 
| 
| 
Butt Scale Co a 
Exact Weight Scale 
Fairbank Morse & 
Streeter-Amet Co 
Kron ¢ 
Toledo Scale Co 
|_| 
| 
q 
| ; 
| 4 
} 
] 
| 


SPEED t 


TACHOMETERS 


must 


tem pe rature 


For 


On 
ccuracy 


Where accuracy of calibration 
be maintained despite 


dustry depends upon Iso-Elas- 


tic springs. 


JOHN CHATILLON & SONS 


89 Cliff Street, New York, N. Y. 


‘Spring makers for over a century” 


fluctuations, 


e Speed Indicators 
e Electrical Stroboscopes 

e Mechanical Stroboscopes 
Portable, Stationary and 
Indicating 
Centrifugal Tachometers 
e Tension Meters 
e Torsion Meters 


BOULIN 


INSTRUMENTS 


Stocked and 
distributed... 


include: 


Remote 


BOULIN 


Instrument Corporation 


65 Madison Avenue 
New York, N. Y. 


SPEED Recorders See 
Speed Indicators) 


SPEED Regulators (See 
Controllers, Automatic 
Tachometric 


SPEED SYNCHRONIZING 
INDICATOR 
] ‘ 


SPEEDOMETERS 
Boulin tostrument Corp 
Cramer & Co Ine 
Elec Tachometer Corp 
‘ 
\\ ‘ 


} &M 
SPHEROMETER 
\ \ 


Fish-Schurman Co 
J 
Gaertner Scientific Corp 


SPHYGMOMANOMETERS 
li 


( is 

J 
Tayior Inst. Cos 


SQUARES. Combination & 
Machinists 


Ml ‘ 
( 

iN 


STANDARD CELLS (See 
Celis, Standard) 
STANDAR Capacitance 
‘ 
General Radio Co 
Jndu en 
Leeds & Co 
Rubicon Co 
M ‘ 


STANDARDS, Colo: 
Fish-Schurman Co 
In 
Munse i 


STANDARDS E er 
( It 
Leeds & Co 
Rubicon Co 


STANDARDS 
And \ 


Ferris tust 
General Radio Co. 


Inductance 


Rad. 0 Co 
Leeds & Northrup Co. 
Rubicon Co 


STANDARDS, Length 
Gaertner Scientific Corp 
Gurl W. & L. 
Van Keuren Co 


STANDARDS, Mass 
W. & J 
Seed Ik hot 


STANDARDS, Potential 
Leeds & Northrup Co 
Rubicon Co 


Pressure 
Holz. Herman A 

n Ther & Inst 


STANDARDS. Resistance 
General Radio Co 
Leeds & Northrup Co 
Rubicon Co 
Shaticross Mfg. Co 
‘ 


STANDARDS. Sound Level 
General Radio Co. 


STANDARDS, Temperature 
llenry ] 
Leeds & Northrup Co 
Moelle: Co 
n Tl & In 


STANDARDS, Time 
Gaertner Scientific Corp 
General Radio Co. 
Standard Elec. Time Co. 


Volume 
Gurley & L. K 


STARTERS. MOTOR 
Allen-B lley ¢ 


Allis-¢ Me 
Cutler-Ha er, Inc 
Beliy Aviatior 

Ger ill 

Mon Co ‘ 
Penn Elk sw hi 
Schaeter B Co 


Ward Leonard Elec. Co 


TATION CONTROL 
EQUIPMENT 
Allis-Chalmers Mfg. ¢ 

American Meter 

Arca Ite itor 


For addresses, 


ly 


STEAM METERS (See 
Flow Meters, Steam) 


STEEL TAPES (See Tapes 
Steel) 


STELLAR SPECTRO 
SCOPES (See Spectro 
scopes, Stellar) 


STEREOSCOPES. X-Ray 
& J 0 
Ix \lf 


STETHOSCOPES ENGI 
NEERS 
Brush Development Co 
S nj } 
STIFFNESS TESTERS 
PAPER Tester, 
Stiffness, Paper) 


STILLS AUTOMATIC 


ATER 
Fish-Schurman Co 
~ 
Moet 


STIRRERS LABORA- 
TORY, Variable Speed 


n Eng 


STOP WATCHES (See 
Watches, Stop) 


EOGES 
Sharp 


Ford Motor Co 
Pel 


AN 
G 
nn. J 

{ 

‘ 
Wi In 


STRAIN GAGES (See 
Gages. Strain) 


STRAIN TESTERS, 
GLASS (See Testers, 
Strain (Glass) 


STRAIN-TIME RECORD- 
ERS 


vines hwark ¢ 
Cambrid 
Holz, Herman A. 


STRE4M GA4AGING IN- 
STRUMENTS 
ley, W. & E 


ffel & Esser Co 
ows & Sones, Ltd 
STRESS 


Ames Co Cc 
Baldwin-S vark Cor 
‘ ! Ins Co 
Holz. Herman A. 
Martin Decker Cory 


Riehle Div 


STRESS-STRAIN, Indica- 
tors 

Ames B 

Bald wark Cory 


Holz, A. 


STRESS-STRAIN, Record- 
ers 


Raldwin-Southwark 
In 
Holz. Herman A 
Olsen Testing Machine 


Riehle Div 


STROBOSCOPES 
Commercial Engg. Labs 
Corp 
Me ( 

Westin Klec. & Mf 
lr Carl 


SULPHUR BOMBS (See 
Bombs, Su!phur) 


SULPHUR DIOXIDE, In- 
dicators (See Gas An- 
atyzers, Sulphur Diox- 
ide) Recorders (See 
Gas Analyzers, Sulphur 
Dioxide) 


SUNSHINE, Indicators & 
Recorders 
Cambridge Inst. ¢ 
Vesterlir Angus 
Friez & Sons 
r 


less, Inc 
G. M. Mf. C Inc 
Leeds & 
Luxtrol Co Ir 


Sou'hw'n Electronics Labs 
Taylor Inst. Cos 


Vhite Co. Ine 


SUPERVISORY CONTROL 
EQUIPMENT 
; erican Automatic Flee 
tocall Co 
Bristol Co. 
Cc & Ce., Inc 
General E ( 
Elec Mfg. Co 
Leeds & Northrup Co 
hw'n Eleetror s 
Tagliabue Mfg. Co 


see pages 54-58 


SURFACE GAGES See 
Gages, Surface) 


SURFACE PLATES 
GLASS 
Bausch & Lomb Optical 
( & Sor 
] J \W 
Fish-Schurman Co 


SURGE CREST AMME- 
TERS (Ammeters 
Surge-Crest) 


SURGE. Indicators & Re- 
corders 


SURVEYING INSTRU 


MENTS 
\ ‘ 
n 
& S 
& 
}) n 
G 
Ker Instr 
K 
Keutt & | ‘ 
K h & ¢ n 


1. Volpel & Co 
Pittsburgh Inst. & Mach 
> Frederick 


Post ¢ 

Spee r Serv 
Ss del & 

Uh Co 

d Sta Blue Prir 
Warren-Knigt ( 

\ r 

( In 

Z Ir 


SURVEYING INSTRU- 
MENTS. Aneroids 


\ Paulin System 


SURVEYING INSTRU- 
MENTS. Underg-ound, 
for wells or bore holes 

4 

Driftmeter Inc 
Engineering Labs., Ine 
sical Inst. Co. 
la 


n Oil Well 
s y-Sun Well Survey 
Warren-Kn t Co 
David W e Co. Inc 


SURVEYOR'S CHAINS 
(See Surveying Instru- 
ments) 


SWITCHES Automatic 


Transfer 
Allen-Bradley 
Anderson, A M 
Arrow-Hart & Si gen 
Autocall Co 
\ mat Switel 
Cramer & Co., Inc 
Cutl Hat er, In 
G Co 
Mf Co 
Monitor Controller Co 


Ward Leonard Elec. Co 
Zenith Electrie C 


SWITCHES, Instrument 
Aut ‘ 


Yur Electric 
Ger 

Ss 
Rubicon Co 

Sen Ike Ir 


Thwing-Alhert instrument 
Triplett Elec. Inst. Co 
Weston Elec. Inst. Corp 


SWITCHES. Magnetic 


Allen-B CX 

\! Ha t & Ileger 
Aut 

Aut Switch 
Cut Har er, Inc 
Gene Elec. Cc 


Guardian Elec. Mfg. Co 
Mf 


{ 
Ir 1 Engr. Corp 
Mon Controller ¢ 
Penn | tr Switct 
fex 
Struthers. Dunn 


Ward Leonard Elec. Co. 
Zenith Eleetrie Co 


SWITCHES, Mercury 
Arvrow-Hart & WWegeman 
Co 

Switcl T 
Co 
Gen. Ele Vapor Lamy 
Mart Mf ‘ 


SWITCHES. Pyrometer 
Lewis Engg. Co 
Sou'hw'n Eleetronies Labs 
Tag'iabue Mfg. Co. 
Thwing-Albert Inst. Co. 
Weston Elec. Inst. Corp 


SWITCHES. 
Allen-Bradley C 
Andrew Victor 5 
Amer Automatic Elec 
Arrow-Hart & Hlegeman 


SWITCHES, Relay 


Cont'd 
Ait Il ¢ 
\ t Sw“ 
( ll ] 
AN 
Fi iez Sons 
Gen il ¢ ‘ 
Gen 


Guardian Elec Mfg. Co 
Mi 


Ward Leonard Elec. ( 
Zen Electrie ¢ 


SWITCHES, Rotary 
Aime Nut 


\ v-Hart & II 


Gen ] ‘ 
Guardian Elec Mfg. C 
Ilart Mf 

Leonard Mt 
Lewis Enaqq. Co. 
Rubicon Co 

Sensitive KR h 
Sha'lcross Mfg Co 
Tagliabue Mfg. Co 
Thwing-A'bert Inst. Co 
Triplett E‘ectrical Inst 
Weston Elec. Inst. Corp 


SWITCHES, Snap 
Arrow-Hart & II 


Cutler-ILan I 
General Elec. ¢ 
Jiart Mf 
Micro Switeh ¢ 
Vert ‘ 


rtex ry 
Ward Leonard Elec. Cx 


SWITCHES, 


American Cor 
Anderson, A. & J. M 
Autocall ¢ 


Automatic Elec Mf 
Cramer & Co., Inc 


Diebold Safe ¢ 

Eagle Signal Cory 

Frober-Faybor Co 

General Eli ( 

Guard an Elec Mfg. Ce 

Industrial Eng Cor 

Industrial Instrument ¢ 

Landis & ay, Inc 

Paragon 1 ‘ 

Pe nn Eleetr Sw 
fex Cory 

Rhoads Ju M. Wi 

San Electric ¢ 

‘ 

Sat 

on “Clock Co 

Thrush & 

Walser t 


Auto 
Ward Leonard Elec. Co 
Zenith Electric ¢ 


SYNCHRONIZATION 
FORKS. Electrical (See 
Forks, Synchronizatior 


SYNCHRONOUS MOTORS 
(See Motors, Synchron 
ous) 


SYNCHROSCOPES 
Alis-Chalmers Mfg. ¢ 
Eclipse Aviation 
etri Controller 

Hickck Elec. Inst. Co 
Kollsman Inst. Co 
Roller- Smith 
Westingl lee, & Mf 
Weston Elec. Corp 


TACHOGRAPHS 
Am‘hor Testing Inst. 
Biddle Co.. Jas. G. 


Coats Mach Tool Co 
Cramer & Co., Inc. 
Ohmer Register Co 


Zeiss. Inec., Carl 
Zernickow Co 0 


TACHOMETER TESTERS 
(See Testers, Tachom 
eter) 


TACHOMETERS,  Centri 
fugal 


ga 
Amthor Testing Inst. Co 
Sarbour Stockwell ¢ 
Biddle Co., Jas. G 
Boulin Instrument Corp 
Coats Mach. " ( 
Consol. Asheroft Hancock 
Corbin Screw 
Durant Mf ‘ 
Elec Tachometer Corp 
Foxboro Co. 
Hays Corp. 
Jones Motrola Sales 
Kollsman Inst. Co. 
Pioneer Instrument ¢ 
Scherr Co., Ine 
Stewart-Warner Cort 
Sticht & Co. 
Veeder- Root, Inc. 
Viking Instrument © 
Zernickow Co 0 


Ss: 
| 
q 
Kellogg Switel a \ 
O 
O esterline-Angus ¢ 
= > 
—— | 
. — 
TA 
{ 
] I 
] 
\ 
\ 
n 
3 
E 
\ 
TAC 
B 
B 
n 
| 
General Elec ‘ 
42 


Standards... 


For use as reference standards of highest precision, or as 


vorking standards in routine potentiometer and bridge meas- 


urements, there is acomplete LNN line of a-c and d-c resistors 


MEASURING INSTRUMENTS 


TELEMETERS 


RESISTORS 
INDUCTORS 


AUTOMATIC CONTROLS 


HEAT-TREATING 


TACHOMETERS to TESTERS 


CAPACITORS 
STANDARD CELLS 


and resistance boxes, inductors and inductometers, air and 
mica capacitors, and standard cells. 


LEEDS & NORTHRUP CO. 


4984 STENTON AVENUE, PHILADELPHIA 


FURNACES 


TACHOMETERS, Chro- 
nometric 
Amthor Testing Inst 
Biddle Co.. Jas. G. 
Corp 
it 1 Co 
Cramer Co.. ‘Inc 
Elec. Tachometer Corp 


Nat'l Watch Co 
Hasler-Tel Ce 

Watch ¢ 

Piere W hh ¢ 

Scherr Co.. Inc 


Standard Elec. Time 
Sticht & Co 


Stover-Lang 
Zernickow Co 0 

TACHOMETERS, Cross- 
pendulym 


Am‘hor Testing Inst 
Biddle Co.. Jas “ye 
Coats 
& Co. 

kow 


TACHOMETERS., Electric 
lien Elee. & Equip 
Bristol Co 
Brown Inst. Co 
Electric Sneed Ind. ¢ 
Tachometer Corp 
nt 
Gen Co 
Hickok Elec Inst. Co 
Elect il Prod 


Jones M la Sales 
Kolisman Inst. Co 
ntz-P rp 


\\ nise Blec, & Mt 
Weston _Etes. inst. Corp 
Zit isive 


TACHOMETERS. Electro- 
i Macl W 
Jaece WwW itch ¢ 
Kollsman Inst 
N nal Inst 


Standard Elec sca Co 
Stewart ( 


Zerm wf 


TACHOMETERS, Fly-ball 
Co.. Jas. G 
s M I 
Elec Tachometer Corp 
Jones Motrola Sale 
Sticht & Co 
\ 


king Instrument ¢ 


TACHOMETERS. Portable 
Amthor Testing Inst. Co 
Biddle Co.. Jas. G 
Boulin Instrument Corp 
Con roft Wan ! 


TACHOMETERS, Portable 
(Cont'd 
Screw Cory 
Elec. Tachometer Corp 
Foxboro Co 
II Tel ¢ 


Jones M l Sal 
M incdale lect 
Sticht & 
Viking Instrument ¢ 
TACHOMETERS, Speed 
Limit Control 
Ba ir Stockwell C 
TACHOMETERS,  Strobo- 
scopic 
Boulin tostrument Corp 
Coat Mac 
General Radio Co 
L. A. B. Corp 
Stewart-Warner Corp 
TACHOMETERS, Tilting 
ring 
Amthor Testing Inst. Co 
Coats Mach. Tool Ce 


TACHOMETERS, Vibrating 
Reed 
Biddle Co., Jas. G 


TACHOSCOPES 
Am'‘hor Testing Inst. Co 
Biddle Co., Jas. G 


Ss t ‘ In 
Sticht & ¢ 
Zerr oO 


TAFFRAIL LOGS; SHIP 


Bliss & ¢ 


TANGENT METERS (See 
Meters, Tangent) 


TAPE STRETCHER AP 
PARATUS 
Bul ( 


TAPES, Oil Gauger's 
KWeutfel & Esser ¢ 


TAPES, Steel 


Dietzen ¢ 
Keutt & } ( 
s in, In 
st ‘ 
Un 
( 
TAPES Surveyor’s (See 


Surveying tnstruments) 


ximeter 
t R te ‘ 


TAX! METERS 
Pitts! 


TELEMETERING SYS 
T (See Remote 
Metering) 


27 PARK PLACE 


STICHT SAYS: 
Don’t Buy Any 


TACHOMETER 


until 
the Dr. 
eter — the only one 
that has IT* 


SEND FOR BULLETIN 


*RING PENDULUM THAT WILL 
TAKE MAXIMUM PUNISHMENT 


HERMAN H, STICHT & CO. 


Quality Tachometers Since !918 


you have seen 
Horn Tachom- 


NEW YORK 


TELEMETERS (Surveying 
& Military—Optical 
( 


TELESCOPES. Alignment 
\ I 


TELESCOPES Astronom 


ical 


Gaertner Scientific Corp 


TELESCOPES, Azimuth 
\ Peles e ] 

Clark & Sor 

Gaertner Scientific Corp 


TELESCOPES Bore In 
spection 


TELESCOPES. Laboratory 
Gaertner Scientific Corp 


TELESCOPES Reflecting 

\ 

AS 

J 2. W 
Fish-Schueman Co 

1 « M 

] 
\\ ne & ( 
] 


TELESCOPES. Rofracting 
\ re ] 


‘ k & Sor 
1. W 
Fish-Schurman Co 


in Asi 


TELESCOPES. 


Gaertner Scientific Corp 

Perkin, J er & M 
Zeiss, Inc Carl 


TENSIOMETERS 
Boulin Corp 
(ent Scier 
Geophysical Inst. Co 
Holz, Herman A. 
Olsen Testing M 


Toled Scale 


TENSION INDICATORS 
Martin Decker 
Seederer-Kohlbusch in 


TENSION INDICATORS 
Textile 
Boulin Instrument Corp 
Holz, Herman 


TEST 
M ‘ 
Ford Motor Co 
Holz, Herman A 


For addresses, 


TEST BLOCKS \¢ 
ne 


Van Ke uren Co 


TEST WEIGHTS (See 
Weights, Test) 


TEST WELLS 
Palmer Co 


TESTERS & TESTING 
MACHINES (See also 
object of measurement 
and control 


TESTERS & TESTING 
MACHINES. Abrasion 
Amthor Testing Inst. Co 


Atl Dan Devices ¢ 
Fidelity Mach. ¢ 
Holz. Herman A 
Moret e Machir ‘ 


Olsen Testing M 
Riehle Div 
] 


Saxl Jn ( 

t Engir ! ( 
Alf 

Ta Inst 

M 
Zut 


TESTERS & TESTING 
MACHINES, Absorp 
tion 

G W. & L. I 


TESTERS & TESTING 
MA“HINES Air Speed 
Indicator (See Aijr- 
speed Indicator Testers 


TESTERS & TESTING 
MACHINES. Alternat 
ing Stress 

Brush Development Co 


Holz. Herman A 

I ti \l 
Riehle Div 

Alf 


TESTERS & TESTING 
MACHINES. Altimeter 
See Altimeter Testers 


TESTERS & TESTING 
MACHINES. Armature 
Tce ( t 


TESTERS & TESTING 
MACHINES, Asphalt 
American Inst. Co 
n ¢ 
t Scientif ( 
Chatillon & Sons 
Fish-Schurman Co 


] er Scienritice ¢ 
I it Mfe. ¢ 
Ther 
n Scientif 


Rienle Div 
Tagliabue Mfg. Co 
\ nt ¢ 
Wes T M ! y ¢ 
TESTERS & TESTING 
MACHINES, Axle 
Product Jn 
TESTERS & TESTING 
MACHINES. Ball Bear 
ing (See Testers, Bear- 
ing 


TESTERS & TESTING 
MACHINES. Battery 


\ AN 
K 
Hickok Elec Inst. Co 
| 
« M 
It 
| 
‘ 1) 


( 


Weston Elec Inst. Corp 


TESTERS & TESTING 
MACHINES. Bearing 
Holz, Herman A 


Olsen 
RCA Manufacturing Co 
\ 

TESTERS & TESTING 

MACHINES. Beating 
\ 
\W \ 
TESTERS & TESTING 
MACHINES. Bending 
I) I’ 
\ 
Holz. Herman A 
Machir ‘ 


Riehle Div 
Sak ] 


FOR PRECISION SNAP ACTION BREAKS 


USE THE 


MICRO 


M TYPEZ 


SWITCH 


Air 
ditioning; ta sinas 
t t stops Machine 
Tools: r sta In- 
cubators: In- 
struments: Busi 
ness Machines; red 


3 


5 


Cop” 


Room 


OTHER M S.C 
Incubato 


Swi'ches 
Fia her: Special Snap Ac ion Con 
tacts for Electric gear shifts, Coin 
machines 


Type Z 


PRODUCTS 
Thermostats ‘Motor 
motor p otector Limit 

Battery operated Neon 


Advertising displays 
and Coach Thermostats 


Write for specifications and recommendations. 


{MICRO SWITCH 


“Specialists in 


(Trade Mark) 


Contacts” 


Snap 


CORPORATION 


15 E. SPRING ST., FREEPORT, 


NEW YORK 


see pages 54-58 


CHICAGO 


ILLINOIS 
BOSTON 


é 
| 
Keutfel & ¢ 
’ 
4 
| \\ 
| 
WeulYer & ¢ 
Perkin, 1 & 
White Co. In 
Telescope 
Clark & Son < 4 
Kern ¢ ne 
Mico Instrument ¢ ae 
Perkin, Elmer & Moff 
Tinsley J 
Zeiss, Inc., Carl 
Koll gn O il 
Perkin, 1 & Moffit 
rinsiey. J 
Zeiss, Ih ( 
National Instrument M It 
( Koll Ben © 
Se} ( | 
Zeiss, Inc Carl eX 
| writ 
Perkin, El & Moft 
3 
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TESTERS 


TESTING 
INSTRUMENTS 


For numerous tests including tensile 
strength, surface friction, stiffness, 
sottness, elasticity, resiliency, fa- 
tigue, elongation, abrasion, evenness, 
etc. Applicable to various fields of 
industry. such as textile, paper, rub- 
ber, leather, etc. for the testing of 
such materials as_ cloth, cotton, 
fabrics, fibers, filaments, gelatins, hair, 
jellies, leather, linoleum, paints, paper, 
plastics, rayon, ribbons, rope, rub- 
ber, thread, varnishes, wire, wool, 


yarn, etc 


Advise us of Your Requirements 
Write for Bulletin 588 


Our GLASS BLOWING and 
INSTRUMENT SHOP Facili- 


ties at Your Disposal. 


EIMER & AMEND 


205-223 THIRD AVENUE, NEW YORK 


THE 
AIR CONDITIONED 
MOIST CLOSET 


Temperature & Humidity 
Automatically Controlled 


For storage processing or research of 
materials normally effected by moisture 
in the atmosphere. Particularly suited for 
work on paper, cement, ceramics, can- 
dies and confections and other industrial 
products. 


SPECIAL AIR CONDITIONING 
EQUIPMENT BUILT TO ORDER 


SODEMANN 


2306 DELMAR BLVD. 
ST. LOUIS MISSOURI 


TESTERS & TESTING 
MACHINES, Brake 
Allen J & Equ 

American Inst. Co 

Commercial Engq. Labs 

Holz, Herman A 

Cramer & Co Ine 


TESTERS & TESTING 
MACHINES. Brinell 

] i 

Holz, Herman A 


Pittsburgh Inst. & Mach 
| In ‘ 
RK 1) 
Alt 

M ! ] 


TESTERS & TESTING 
MACHINES Brittle 
ness 

Holz, Herman A 
Riehle Div 


~ ] ‘ 


TESTERS & TESTING 
MACHINES, Bursting 

Holz. Herman A 

Perk & Sor Ir 

Testi M In 


TESTERS & TESTING 
MACHINES. Cable 
Am‘hor Testing Inst 
Bouin Instrument Corp 
Ger 
Holz. Herman A 
Leeds & Northrup Co 
Machi 
Rich'e Div 
Shallcross Mfg. Co 
Alt 


Sat 


TESTERS & TESTING 
MACHINES. Cement 
American Inst. Co 


Southwark ¢ 
‘ 

t ‘ 

I er 

Ha Scientit \ 

Holz. Herman A 

H Mr ‘ 

nos n ‘ 

Riehle Div 

nt f Ir ‘ 


Sodemann Heat & Power 
Sute Alf 1 
Western Machin ‘ 


TESTERS & TESTING 
MACHINES. Chlorine 


Rushr oO 
Everson Mfg. Co 
Ir 

Ir Inst 
K 

r & I 


TESTERS & TESTING 
MACHINES, Coal (See 
Fuel below 


TESTERS & TESTING 
MACHINES, Coil 
(Electric) 

Allen & Eq 

Id 

Ir lt It 
Rubicon Co 


TESTERS & TESTING 
MACHINES. Color 
‘ ‘ 


Eimer & Amend 
~ 
Gaertner 
Lun 


Tagliabue 


Scient fic Corp 
( 


Mfg. Co 


TESTERS & TESTING 
MACHINES. Compres- 


sion 


} ‘ 

Holz. Herman A 
Olsen 
Perkins & Son, Inc 
Potter ¢ 

Riehle Div 

Ste ‘ I 
Sut Alf 
Toled ‘ 


TESTERS A&A TESTING 
MACHINES. Concrete 
(See Cement above 


bar addresses, 


TESTERS & TESTING 
MACHINES, Condenser 


x 


‘ 
RCA Manufacturing Co 

Triplett Electrical Inst 
Weston Elec. Inst. Corp 


nt 


TESTERS & TESTING 
MACHINES. Creep 
Gaertner Scientific Corp 
Holz, Herman A. 
Olsen T I Machine 

Riehle Div 


TESTERS & TESTING 
MACHINES, Damping 
B n-South k 


TESTERS &A TESTING 
MACHINES Deflec- 
tion, Light Wave 

Gaertner Scientific Corp 
Holz, Herman A 
Van Keuren Co 


TESTERS & TESTING 
MACHINES Ductility 
t entit ‘ 


Central S 
1) I 
Holz, Herman A 

Mr ‘ 

! I M 
Riehle Div 

Say lr 

‘ J 


Sute Alt 


TESTERS & TESTING 
MACHINES Electro- 
plating Electro- 
plating Solution Test- 
ing Apparatus) 


TESTERS & TESTING 
MACHINES, Emulsion 
& Demu'sibility 
tent i Sclent ite { 
Eimer & Amend 
TESTERS & TESTING 
MACHINES, Expansion 
hy hit le 
Kern 


Gaertner Scientific Corp 


TESTERS & TESTING 


MACHINES, Fatigue 
Baldwin-Southwark Cory 
Emery ¢ 
Fer ‘ 

Hays Scientific Ay 
Holz, Herman A 
i ra Macl 
Olsen Testing Machin 


Raytheon Mfg. Co 
Riehle Div 


Saxl Inst. ¢ 
Aifre 
r n Machi ] 
Z In 
TESTERS & TESTING 
MACHINES, Flash 
Point, Abel's 
fen scien 
K 


TESTERS & TESTING 
MACHINES. Flash 
Point Abel-Pencky's 
(See Abel's above) 


TESTERS & TESTING 
MACHINES, Fiash 
Point. Cleveland Oper 
Cup 

American Inst. Co 


Tagliabue Mtg. Co 


TESTERS & TESTING 
MACHINES, Flash 
Point, Elliott Closed 


Cup 
American Inst. Co 
Cent Scientifie ¢ 
H it Mf ‘ 


n Scient ‘ 
K 
Tagliabue Mfg. Co 


TESTERS & TESTING 
MACHINES, Flash 
Point Pen:ky-Martens 


B 

Cent Scientit ( 
H ir Mf 

a tifie ¢ 


fal ¢ 
Tagiiabue Mfq. Co 


TESTERS & TESTING 
MACHINES, Flash 
Point, Tag Closed 

Cent 
Hur Mi ‘ 

nos ! 
Ruehtf 


elt 
Tagliabue Mfg. Co 


see pages 534-58 


HARDNESS TESTER 


(Vickers Type) 


DIAMO-BRINELL 
TESTING MACHINES FOR 
HARD AND SOFT METALS. 


Ask for catalog on 


HAND AND POWER-OPERATED 
BRINELL TESTERS 


PITTSBURGH 


Instrument & Machine Co. 
1026 Reedsdale St. Pittsburgh Pa 


NE WwW Mode! 
Production Hardness Tester 


VARIABLE SPEED—I200 to 2700 tests per hour 
ACCURACY—within standard test bar limits 
TOLERANCE—over .125” stock variation 

DEAD WEIGHT—Minor and Major load; fully au 
tomatic and constant. 


Bulletin on request. 


PYRO-ELECTRO 
INSTRUMENT COMPANY 


7323—5 W. CHICAGO BLVD. DETROIT, MICH. 


TEST 
M 

Ri 

Alle 

Bide 


Ind 


Sou 


Stic! 


\ = 
Allen Elee. & Equip ] Ba 
x Industrial Inst In | Ga 
Vi 
t 
os Th 
ES 
G 
4 
TES 
TES 
Cer 
Cor 
Fis 
Fis 
Fis 
i 
Ret 
= 
Ru 
LABORATORY APPARATUS - CHEMICALS ano DRUGS 
Sou 
TES) 
Hol 
Mov 
TES) 
; Cen 
Ein 
Fis! 
Cen 
Gur 
aol 
7 - — a = 
TEST 
Amt 
TEST 
Do Patt n Eng t 
Diet 
Fern 
} 
Holz 
Olser 
YOUR INQUIRY Pitts 
Rieh 
Shor: 
Suter 
Ne Te 
Zeis 
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EESTERS 


ESTERS & TESTING TESTERS & TESTING TESTERS & TESTING TESTERS & TESTING 
MACHINES, Flatness MACHINES. Hardness MACHINES, Moisture MACHINES. Pipe & H 
Light Wave of Plastic Films \ Lux ¢ Tube 5 

Baird Associates Holz, Herman A. American Inst. Co B vin-S ( renee 

Fecker, J. W. Munsell Color ¢ Brown Inst. Co i k & D Hi 

Fish-Schurman Co Saxl Inst Cent ‘ Holz, Herman A 

Gaertner Scientific Co Steel City Testing La Dietert Co. Olsen M 

( Inc r Insti nt ¢ Eimer & Amend 

TESTERS & TESTING Indus Inst. It 

MACHINES Folding gen-lon Refinery Supply Co : Metallurgical and ak ; 

American Inst. Co ( il Scien ( Sctent . \ Dh, sical Te tin eas 4 

Amthor Testing Inst. Co ‘ man Ele hwon Ele nies J 

Olsen Testing Machine ‘ Eau ( Tagliabue Mfg. Co TESTERS & TESTING y sv g : 

Inst. Co F Scientific ¢ resting Machin MACHINES, Piston A } 

Alfred General Elec. ¢ 1 lo Scale ¢ Ring 

I ng Machines, Ir Hellige In W \ ‘ Holz. Herman A ppara us von 

Thwing-Albert Inst. Co LaMotte Chemieal V1 EA 

Leeds & Northrup Co TEST s Ss G ; 

ESTERS & TESTING Natl. Technical Labs TESTERS & TESTING * 

MACHINES, Freeness Pfaltz & Bauer, Ine MACHINES. Oil American Inst. Co 

Nietert Co. Rasche & Betzold American Inst. Co Salons ( 

Green, Arthur B Rawson Elec. Inst. Co Central Seier 

resting Machines, In Rubicon Co. Eimer & Amend : 30 7 ype ‘ of Dilatometers 

Willlat \pparatus Co Soushw'n Electronics J. Fish-Schurman Co TESTERS & TESTING 

Taylor & Co., In H ce. In MACHINES. Plasticity wd 
TESTERS & TESTING Thwing-Albert Inst. Co Holz Herman A peng Inst. Co ame 
\\ ice & Ternan Id tetert GO , 

Wee Welch Mfg. Eimer & Amend Thermal Analyzers 

Central Scient-fi ) Wilkens-An n ¢ Precision Scientific ¢ Holz, Herman A 

rson Apparatus ¢ Ruehfel ¢ nt M 
ish-Schu'man Co TESTERS & TESTING Ruska & Scientif ‘ 

Fisher Scientific ¢ MACHINES. Impact Ruth Glass D Saxl Inst. ¢ 

Parr Instrument Co suldwin-Southwark Cory Scientif Glass A 

Riehle Div Cambridge Inst. ¢ Scientific Inst. ¢ I M Ir 

Sargent & Co Holz, Herman A Tagliabue Mfg. Co 

Impact Register Co Western Machinery ¢ TESTERS & TESTING 
TESTERS & TESTING Olser Testin Machit MACHINES. Porosity 
MACHINES. Gage (See Riehle Div. I I 
Gage Testers) Saxl Inst. TESTERS & TESTING G 
Steel City Testing MACHINES, Oxygen Ruska & Co.. 
TESTERS & TESTING Testing Machines, In Eimer & Amend Saxl Inst. ¢ for all types of Physical ; p 
MACHINES. Gas Thwing-Albert Inst Sargent & Co ng Ir 

American Meter Co. Zubr, Inc., Wenry Scimtine Glace A Willia \ ( Testing of Metals - Shear - 4 

Central Scientit ‘ Scientific Inst. ¢ T i| Flexi Hard at 

Connelly Tron) Spong TESTERS & TESTING Tagliabue Mfg. Co TESTERS & TESTING ensile - exing - araness f 

Eimer & Amend MACHINES, Initial “MACHINES. Pul ‘ 

Fish-Schurman Co Tearing P 
Fisher Scientific Saxl Inst. TESTERS & TESTING Pesting Machines, Ir 
Friez & Sons Suter. Alfred MACHINES, Paint W \ ( THE a 

wess, Ini esting Machines, It Atlas Elec. Devices Co 

Gow-Mac Instrument Thwing-A’bert Inst. Co Cen Scientif ( 

Ga. te TESTERS & TESTING 

Ruska & Co., In TESTERS & TESTING Munsell Color ¢ 

Southw'n Electron La Ele« & Kou Saxl Inst ( 
\ssociated Researet Faber Instrument TESTERS & TESTING 

Biddle Jas G ¥en Ge MACHINES Road Ma 131 State St., Boston, Mass. 

Holz, Herman A. Gey ‘ See Cement 

M Pwist Dr General Radio Co 

Scherr Co.,. In Holz, Herman A TESTERS & TESTING : 

TESTERS & TESTING Ir t Tn American Inst. Co 
MACHINES. Glue Leeds & Northrup Co Amthor Testing Inst. Co 

ventral sc ‘ M EKleetrie ¢ Atlas Elec. Devices 

Eimer & Amend ( nd } Brown Inst. Co 

Fish-Schurman Co Rawson Electrical Inst Central Scientitie ¢ é 

Olsen “Testing Machit Rubicon Co. Eimer & Amend oy 

Saxl Inst. Co Shalicross Mfg. Co Federal Prod. Corp = 

Southw'n Eleetror La Ferner ¢ 
TESTERS & TESTING In 
MACHINES, Grain Vnited Transt er Cor Gurley W. & lL. } = 

Central Scientific Holz, Herman A if 

Gump ¢ Olsen Testi 

New MACHINES, Insulation Riehle Div 

Souchw’n Electronics ] (Thickness) Sask tact, 

Tagliabue Mfg. Co. tomtor. CO. Speidel & 

Toledo Seale Co General Elec. ( Steel City 7 ne 

Troemner, Henry n Eleetronies Inst nt 

Toledo 
TESTERS & TESTING TESTERS & TESTING Van Keuren Co 
MACHINES, Grease MACHINES. Jelly W \ 
(See Grease Testing Chatillon & Sons 
Apparatus) Fish-Schurman Co 7 
Saxl Inst. ¢ TESTERS & TESTING 
TESTERS & TESTING MACHINES, Paper 
MACHINES, Grinding TESTERS & TESTING Formation 
Wheel MACHINES, Knit Jn 
Olsen Testing Machine Goods (See Textile be- (rreer \rthur B 
low) Saxl 


Thwing-Albert Inst. Co 
TESTERS & TESTING \\ 
MACHINES, Ground TESTERS & TESTING 


Resistance MACHINES. Leather 
Alien Elec. & Equi; Amthor Testing Inst. Co TESTERS & TESTING 
Biddle Co., Jas. G. Central Scientific S 
Geophysical Inst. Co. Holz, Herman A. MACHINES, Paraffin MODEL A aa 
Industrial Insts. Ine Olsen Testing Maehir American Inst. Co . 
Sou‘hw'n Electronics La Perkir & Sor kns & Son 
Sticht & Co. Riehle Div Ruehfel 
SAX nst. Co Tagliabue Mfg. Co 
TESTER 
EGS & TESTING TESTING There are occasions when the texture 
Tape MACHINES, Magnetic TESTERS & TESTING h 
Amthor Testing Inst . MACHINES, Penetra- as we as the excessive bursting ie 
Thwing-Albert Inst. Co. Research (Paper) th f | 
Commercial Enas. Labs reng a mareria requires a 
( Tr -Albert In Cc 
MACHINES, Theing-Aikert Inet. Ce machine of unusual strength and 
Detroit Testing Mact Rubicon Co fe 
Dietert Co. rigidity. Model A Jumbo Mullen 
Fisher Scientific Co TESTERS & TESTING TESTERS & TESTING . se 
"MACHINES. Mileage Tester meets these requirements |00 ‘ 
Leitz, In See Meters, Mileage) (See Oil above : 
Olsen Testing Machin per cent. 
Pittsburgh Inst. & Mach TESTERS & TESTING vs 
)’y Electro Inst. ¢ MACHINES. Milk TESTERS & TESTING * 
Riehle Div tent Scientif MACHINES, Physical 
Saxl Inst. Co Eimer & Amend Baldwin-Sou ‘ ‘ a; 
Shore Instrument Mur Ferner B PERK 4 
Steel City Testing J R fel ¢ Holz Herman A s s J s = 
Suter, Alfred Ruth G Tivisior Olsen 17 ng Ma 
Te Machines, In Scientitie G Saxl J “ 
W n Mech Inst. ¢ trite J ment ¢ Riehle Div HOLYOKE, MASS. 
Zeis Inc Car Tagliabue Mfg. Co s Alfred 


For addresses, see pages 4-8 


| 
| 
| 
4 


IESTERS to TESTING 


TESTING 
MACHINES 


Accelerated 


SUNLIGHT, WEATHER 
and ASHING 


Fade-Ometer 


for duplicating 
effects of sun- 
light on dyestuffs, 
textiles, inks, pa- 
per, rubber and 
other colored ma- 


terials. 


June sunlight 
plus in your lab- 


oratory. 


for duplicating 
effects of 
weathering on 
paints, var- 
nishes, lacquers, 
enamels, as- 
phalts, roofings, 
wire and other 
protective coat- 
ings used out- 


doors. 


June sunlight 
plus heat, rain 
and cold in your 


laboratory. 


Launder-Ometer 


for duplicating 
effects of com- 
mercial laun- 
dering on tex- 
tiles; also ac- 
tion of soaps 
and detergents. 
Capacity 20 
separate simul- 
taneous tests. 


Write for Catalogs 


ATLAS 


Electric Devices Co. 
359 W. Superior St., Chicago 


TESTERS & TESTING 
MACHINES, Rubber 
American Inst. Co. 
Amthor Testing Inst 
Atlas Elec evices 
Central S¢ fic ¢ 
Eimer & 
Emerson Apparatus 
Federal Prod Corp 
Fish: Schurman Co. 
Holz, Herman A 


Olsen Testing Machine 
Moreh e Machine (C« 
Riehle Div 

Sax n 

Shore Inst rument 

Suter i i 

Steel ‘ ty Te ting 


Van Keuren Co. 


TESTERS & TESTING 

MACHINES. Sand 

Chatillon & Sons 

Dietert Co 

Eimer & Amend 

Exact Weight Scale 

Humboldt 

Kolesch & Company 


TESTERS & TESTING 
MACHINES. Scratch 
Hardness 

Dietert Co 

Holz. Herman A 
Saxl Inst. ¢ 

Spencer Lens ¢ 
Steel C't Testing 
Taber Instr ent ¢ 
Testing Machines, hh 

TESTERS & TESTING 
MACHINES, 


Baldwin-S 

Holz, Herman ‘A 
Olsen Testin Machit 
Riehle Div 

Saxl Inst 

Sute Alfred 


TESTERS & TESTING 
MACHINES, Sheet 


Metal 
Ba n-S var 
] k Machir ( 
I M 
Er 
Holz. A 
Krouse tigue Machi 
ol ting M 
Riehle Div 
Stee 
Alt 
Instrument ¢ 


TESTERS & TESTING 
MACHINES. Slowness 


Saxl Inst. ¢ 
Testing Machines, Ir 
Williams Apparatus ¢ 


TESTERS & TESTING 
MACHINES. Softness 
erner 

Gurley. W. & I } 
Holz, Herman A 
Humboldt Mfg. ¢ 
Saxl Inst. ¢ 


Taber Instrun 
Thwing-Albert Inst. Co 


TESTERS & TESTING 
MACHINES. Springs 


Allen Ele & } 
Baldwin-Southwark 
Chatillon & Sons 
Detroit Testin Mact 
Emery ¢ 

Exact Weight S 

Holz, Herman A 
Link Engin ng & Mf 
Olsen Testir M 
Riehle Div 

Saxl Inst. ¢ 

Steel City Testir La 
Suter, Alfred 

I io Seale ¢ 


TESTERS & TESTING 
MACHINES, Stiffness 


(Paper) 
American Inst. Co 
Ferner ¢ 
s, In 
Saxl Jr ( 


I er nstr er 

Thwing-Albert Inst. Co 
Toledo Scale ¢ 

TESTERS & TESTING 


MACHINES. Stiffness 
& Bending 


Ferner ¢ 

Gene } 

Holz, Herman A 
Olsen Testing M 
Riehle Div 

n 

Sute Alfred 

Tabe ‘ 
Thwing- Albert Inst Co 
Toledo Scale ¢ 


TESTERS & TESTING 
MACHINES. Strain 
(Glass) 
In 


Ak s 

American Askania 
Ia 

Eimer & Amend 
Fecke 


For addresses, 


TESTERS & TESTING 
MACHINES. Strain, 


ass (Cont 
Fuess, In 
Gaertner Scientific Corp 
General Elec. Ce 
Kollmorgen Optical ¢ 
Pfaltz & Bauer In 
Polarizing Instr nt Cc 
Z Ir Car 


TESTERS & TESTING 
MACHINES, Stretch 
Holz. Herman A. 
Perkins & Son 
Sax] Inst. ¢ 
Albert Inst. Co 


Alfred 


TESTERS & TESTING 
MACHINES, Tachome- 
ter 

Am‘hor Testing Inst. 
Biddle Jas. G. 
Consol roft Hancock 
Elec. Tachometer Corp 
Gener 

Standard Elec. Time 
Sticht & ¢ 

Zi Ine Car 
Zernickow Co., O 


TESTERS & TESTING 
MACHINES, Tearing- 
Paper 

Saxl Inst. 
Speidel & 
Thwing-Albert Inst. Co 


TESTERS & TESTING 
MACHINES.  Tender- 


ness 
American Inst. Co. 
Humboldt Mtg. 
Precision Scientific 
Saxl Jnst 


TESTERS & TESTING 
MACHINES, Tensile 
Amihor Testing Inst. Co 


Baldwin-Southwark Cory 
Chatillon & Sons 
Det Testing Mat 
Dieter 

n Engi 
ry ¢ 
Ferner ¢ 
Holz, Herman A 
Olsen Testin Machin 


Perkins & Son 

Riehle Div. 

Sax! Inst. 

Suter, Alfred 

Steel City Testing 
Testing Machines rn 
Thw ng-Albert Inst. Co 


Toledo Seale 


TESTERS & TESTING 
MACHINES, Tensile 
(very light load 

Amthor Testing Inst 
Boulin Instrument Corp 
Dietert Co. 


Ferner ¢ 

Holz. Herman A 

Olsen Testing Machine 

Steel City Testing Lat 

Suter, A 

resting hime In 

ledo Seca 


TESTERS & TESTING 
MACHINES. Textile 
American Inst. Co 
Atlas Elec Devices ¢ 
Brown Inst. Co 
Holz, Herman A 
Perkins & Son 
Saxl Inst. ¢ 
Suter, Alfred 
Taber Instrument ¢ 
Thwing-Albert Inst. Co 


ESTERS & TESTING 
MACHINES, Thermom- 
eter 

Amthor Testing Inst. 

Brown Inst. Co 

Consol. Ast ft Hancock 

Fuess, In 

Green, Henry J 

Huddleston 

Moeller Instrument Co 

Ruehfel ¢ 


he ‘ 
Tagliabue Mfg. Co 
Thwing-Albert Inst. Co 


TESTERS & TESTING 

MACHINES, Thread 
Boulin Instrument Corp 
Holz, Herman A. 


Saxl Inst. ¢ 
Suter, Alfred 
Thwing-Albert Inst. Co 


TESTERS & TESTING 
MACHINES, Torsion 


i t irk orp 
Boulin Instrument Corp 
Detroit Testing Mach 
} Ty ¢ 


Hayes Scientit Apt 
Holz. Herman A. 


Olsen Testin Machin 
Riehle OW. 

Sax 

Ste City Testir 

Suter, Alfred 

Testing Machines It 
Toledo Seale 


see pages 54-58 


TESTERS & TESTING 
MACHINES, Torsional 
Creep 

Baldwin-Southwark Cory 
Holz, Herman A 
Alfred 


Suter 


TESTERS & TESTING 
MACHINES, Turn In- 
dicator 

Amthor Testing inst. Co 
Ruehfel ¢ 


TESTERS & TESTING 
MACHINES, Universal 
Amthor Testing Inst. Co 


Testing Mach 
Holz, Herman A. 
Olsen Testing Machine 


Riehle Div. 
Steel City Testing Lat 


TESTERS & TESTING 
MACHINES, Vapor 
Transmission 

Thwing-Albert Inst. Co 


TESTERS & TESTING 
MACHINES, Varnish 
Atlas Elec. Devices 
Eimer & Amend 
Fish-Schurman Co, 

ge, Inc 

Instrument Co 

In Henry 


TESTERS & TESTING 
MACHINES, Vibration 
Brush Development Co. 


TESTERS & TESTING 
MACHINES. Voltage 
Allen Elec. & Equiy 


Shallcross Mfg. Co 
Weston Elec. Inst. Corp 


& TESTING 


MACHINES, Water 
Meter. 
Badger M r ¢ 
Ford Met Box ¢ 
Neptun Meter ¢ 
\Tol Sea 


at 
MACH Water 


Thwing-Albert Inst. Co 


TESTERS & TESTING 
MACHINES, 
Rate 

Paulson & ¢ 


TESTERS & TESTING 
MACHINES, Watthou 
Meter 

Elec. Inc. 


Sangan 
Standard Time 
States ( 

Western Electro-Mech 
Westinghouse Elec. & M 


TESTERS & TESTIN( 
MACHINES, Weather 


Atlas Elec. Devices ( 
Gen. Elec. Vay J 


TESTERS & TESTIN( 
MACHINES, Wire 
Amthor cage 

Saldwin- Sout! 


Holz, Herman 


Krouse F eM 
Olsen Testin 
Riehle Div. 

Saxl Inst. ¢ 

Steel City Testin 
Suter, Alfred 
Taber Instrument ¢ 


TESTERS & TESTIN( 
MACHINES 


Atlas Ele Dev 
Brown Inst. Co 
Emerson Apparat ‘ 
Hays Laboratori 
Holz, Herman A 
Saxl Inst. ¢ 

Suter \ 


Testing Machine It 


TESTING INSTRUMENTS 


OPTICAL 
Akatos, In 
American A 
An Pelesc 


Bausch & Lomb Optica 
Gaertner Scientific Corrs 
Jones & Lat nM l 


Leitz, 
Spencer Co 


for 


PAPER 
CORDAGE 
RUBBER 
LEATHER 

WIRE 
FLAT MATERIALS 


6 LEO PLACE 


AMTHOR 


TENSILE STRENGTH 


TESTERS 


PAPER FOLDING ENDURANCE TESTER 
BURSTING TESTER 
MICROMETERS (POCKET and DESK) 
PAPER BASIS WEIGHT SCALES 
CORDAGE SCALES 
ALUMINUM FOIL SCALES 
COMPUTING SCALES 
RUBBER ABRASION TESTER 


DEAD WEIGHT 
PRESSURE GAUGE TESTER 


TACHOMETERS 
INDICATING and RECORDING 


MERCURY COLUMN GAUGES 


AMTHOR 
TESTING INSTRUMENT CO, INC. 


BROOKLYN, N. Y. 
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ESTING MACHINES TESTING MACHINES. 
UNIVERSAL, Dead UNIVERSAL, Pendu- 
weight beam Capaci- lum Capacities over 
ties 0-100 Ib. 100 990 Ib 

Dietert Co Holz, Herman A 

Holz, Herman A. 7) I ! M 

Olsen Testing Machin Riehle Div. 

saxl Inst. Co 

sur Alf 


ESTING MACHINES 
UNIVERSAL. Dead TESTING MACHINES, 


Weight Beam Capaci- UNIVERSAL, Spring 
ties 100-5000 Ib Dynamometers, Capa- 
Holz, Herman A cities 0-100 Ib 
Olsen Testing Baldwin-S k 
Riehle Div. Holz, Herman A 

Saxl Ih ( 


ESTING MACHINES, 
UNIVERSAL, Dead TESTING MACHINES, 


weight beam, Capaci- UNIVERS der 
SAL, Spring 
Ib Dynamometers, Capaci- 
caching ties {00-5000 Ib. 


Riehle Div 


thwark ‘ ry 
Dieter 

TESTING MACHINES A. 
UNIVERSAL, Dead 
weght beam, Capaci- 
ties over 109.009 Ib 

Baldwin-S k ¢ 
Olsen Testing Machir 
Riehle Div. 


TESTING MACHINES. 
UNIVERSAL, Spring 
Dynamometers, Capaci- 
ties 5000-100,000 Ib. 

Baldwin-Southwark Cor 
Holz, Herman A 


TESTING MACHINES, pal 


UNIVERSAL  Pendu- 
ium, Capacities 0-109 Ib 


Dietert Co. TESTING MACHINES, 
Holz, Herman A. UNIVERSAL, Spring 
Olsen Testing Machine Dynamometer, Capaci- 
Riehle Div. ties over 100.009 Ib 
Saxl Inst. Saldwin-Southwark Cory 
Steel City Testing Holz, Herman A. 

Suter, Alfred 

TESTING SETS (See also 
TESTING MACHINES, object of measurement 
UNIVERSAL, Pendu- and control) 


lum, Capacities 100- 
5000 Tb 


Dietert Co. TESTING SETS. Alcohol 


Holz, Herman A. G. M. Mfg. Co., In 
Olsen Testing Machine Pt n The 
Suter it Scientitic Glass Ay 
Testing Machines, In Taatiabue Mfg. Co. 
TESTING MACHINES, TESTING SETS, Automo- 
UNIVERSAL, Pendu- tive 
lum, Capacities 5000- ( igh-Brengle ¢ 
100,600 tb. Engelhard, Chas 
Holz, Herman A. Gow-Mac_ Instrument 
Olsen Testing Machine Hays Corp. 
Riehle Di Hy-Ef Electr P 
Steel City T ng N fr & ¢ 
Suter Alfred Potte ( 


Vacuum .. . 
Thermocouples 


A COMPLETE LINE 


embodying 
many 
unique 


features 


* 


DEPENDABLE STABILITY 
@ MORE EFFICIENT 

@ HIGHER OVERLOAD 

FASTER RESPONSE 

SMALLER SIZE—I/)"x1" 
@ LOWER COST 


These thermocouples will meet the 
most rigid specifications. Prompt de- 


livery is assured. Write your require- 
ments to: 


AMERICAN 


Electrical Sales Co., inc. 
67 E. 8th St. New York, N. Y. 


TESTING 
TESTING SETS, Current TESTING SETS, Ground TESTING SETS. Meters 
ransformer Resistance Electrical (Cont'd 
erm ( \ \ RCA Manufacturing Co 
Elec. Facilities tne \ 
R bicon Co Biddle Co Jas. G Shallcross Mfg. Co 
West. Electro-Mechanical Ind It I 
Rubicon Co Weston Elec Inst. Corp 
TESTING SETS. Electrical s R Vr 
\ \ I s ] TESTING SETS Meters 
American Transformer s & | Fluid 
\ KR Bailey Meter Co 
( Brer ( TESTING SETS, Line Cur- Brown Inst. Co 
‘ } M rent Tagliabue Mfaq. Co 
Ir Inst. Ir ‘ } M TESTING SETS. Portable 
Me Dev ( Elec. Facilities, Ine Combustic 
RCA Manufacturing Co ‘ l ( 1) M ‘ 
Rubicon Co M 1) Engethard. Cha 
Shallcross Mfg. Co Roller-Smith Co Friez & Sons 
St t & West. Electro-Mechanical Gow-Mac !nstrument 
r a) n Weston Elec Inst. Corp Hays Corp 
West. Etectro-Mechanical ( 
Weston Elec. Inst. Corp TESTING SETS. Meters 
Electrical TESTING SETS, Potential 
TESTING SETS, Electrical \ rel transformet 
Thermometer ( Brer nS 
Brown Inst. Co | is ( Elec. Facilities, In 
Shallcross Mfg. Co Elec. Facilities, tne Leeds & Northrup Co 
Thwing-Albert Instrument Ger il } Cc Raytheon Mfg. Co 


Use the easier-to-read 
Industrial Thermometer 


with BINOC Tubing 


inoc Tubing provides industrial thermometers 
B that are much easier to read, without squint 
ing... with both eyes open. This new tubing, 
with its newly-designed, optically correct con 
struction, makes possible a thermometer with 
more than double the angie of vision, within which 
the mereury column is clearly visible. It gives 
two to five times greater visibility than previous 
thermometers. It eliminates tricky bore reflections 
that cause inaccurate readings or waste time of 
employees. 

Many plants use these thermometers as a tem 
perature-measuring standard, especially where a 
comparison with other instruments is wanted. 
Taylor industrial thermometers with BINOC 
Tubing come in straight, right angle and oblique 
angle types, each with union and separable socket 
connections. Standard seale lengths and tempera 
ture ranges, and adjustable connection long-stem 
thermometers are available with this remarkable 


new tubing. 

If you have not tested the new Taylor Indus 
trial Thermometer with BINOC Tubing, it will 
pay you to do so at once. A Taylor representative 
will present the complete story of this develop 
ment which engineers have so thoroughly and 
quickly accepted. Get in touch with him or send 
for catalog. Taylor Instrument Compan S 
Rochester, Ne i“ York. Plant also in Toronto, 


Canada. 
Types of Taylor Mercury-in- 
Glass Thermometers 


to THERMOCOUPLES 


TESTING SETS. Tele 
phone 
\ \ 
Shalleross Mfg Co 
TESTING SETS, Water 


Ir Ir 
Gia 


TESTING SIEVE SHAKER 
N Ww Co 


TESTING SIEVES 
THEODOLITES (See Sur 
veying -tnstruments 
THERMIONIC RECTIFI- 
ERS See Rectifiers 
Thermionic 

THERMO AMMETERS 
See Ammeters, Ther- 
mo 


THERMOCOUPLES, Base- 
Metal 
Bacharach Industrial Inst 
Bristol Co 


Taylor makes a complete line of mer 

cury-in-glass thermometers for every 

purpose, ineluding Etched Stem Ther 

mometers especially for laboratory 

Ise, and a complete line of general y Indicating Jrecording * Controlling 
purpose thermometers cup-case and 

wall types, maximum ind minimum TEMPERATURE, PRESSURE, FLOW 
thermometers, shipholds, hot-water, fg and LEVEL INSTRUMENTS 

brine pipe, and shower bath thermom- 

eters. Sénd for catalog tes 


For addresses, see pages 34-58 
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PHERMOCOUPLES to THERMOMETERS 


MUST 


For every user of this classified di- 
rectory tnere is one “MUST”’—to 
make sure of finding his logical 
Source of Supply for each type and 


range and size of instrument. 


Thermometers, Mercury, 
Industrial 


Thermometers, Mercury, 
Engraved Stem 


wit Moeller lass Red Readiu 


Thermometers, Dial 


R t 

i eters a 

114 
iVvallaDi¢ Ve 
1 t 
1} 


Hygrometers, Indicating 


Wet nd dry-t YO thermometer typx 


Psychrometers, Recording 
Self-contained or long-distance types 


Marine Instruments 
Clinometer Sounding Tube, etc. 


SEND FOR CATALOGS 


Moeller Instrument Co. 


132-34 89th Ave., 
Richmond Hill, New York, N. Y. 


PITTSBURGH 


MILWAUKEE 


LOS ANGELES CHICAGO 
PHILADELPHIA BOSTON 


4S 


Brown Inst. Co THERMOCOUPLES, Sepa- 
‘a ige In ‘ rate Hester ype 
Engelhard, Chas General Co 
Foxboro Co 
al ‘ THERMOCOUPLES, 
Jioskins Mfg. ¢ Vacuum 
ll. Testing Labs Am. Elec Sstes Co 
Leeds & Northrup ‘ i Ir ‘ 
Lewis Engg. Co Ger I ‘ 
Tagliabue Mfg. Co General fadcio Co 
Taylor Inst. Cos H ckok Elec irst Co 
Thwing-Albert Instrument Rawson £ ¢ Inst. Co 
Wheelco Inst. Co Ss 
THERMOCOUPLES. Con- _R M O-HYDROM- 
tact Type ETERS (See Hydrom- 
Bailey Meter Cx eters, Thermo 


Bristol Co 


Cor ‘ ERS Testers 
Hickok Elec. Inst. Co Thermometer 

Ii. Testing Labs 
Lewis Engg. Co 


Thwing-Albert Instrument sistance 
heelco Co \ iture Ir 
Bailey Meter Co 
THERMOCOUPLES, Rare- Bristol Co. 
metal (See Pase Metal Brown Inst. Co 
above Engelhard, Chas 


THERMOMETER  TEST- 


THERMOMETERS, Indi- 
cating, Electrical Re- 


THERMOMETERS, Indi THERMOMETERS, Indi- 


cating. Electrical Re- cating, Mechanical 
sistance (Cont'd Cont’ 
Foxboro Co Scientific Inst, ¢ 
Ger Elec Electronics La 
G-M Labs Standard Thermometer 
Gow-Mac_ Instrument Tagliabue Mfg. Co 
lil. Testing Labs Taylor Inst. Cos 
Leeds & Northrup Co 1 & ¢ 
Rubicon Co 1 S. Gauge ( 
Shalicross Mfg. Co Wau & Son 
hw'n Electron La W ern Machiner ( 


Tagliabue Mfg Co 
Thwing-Albert Instrument 
Weston Elec. Inst. Corp. THERMOMETERS, Indi 


Weston Elec. Inst. Corp 


Wheelco Inst. Co cating, Mercury-in 
Glass 
THERMOMETERS. Indi \ Glas Inc 

cating. Mechanical \ y Scientifi 1 

Bristol Co. Bristol Co. 

Consol. Ast ft ‘ vn 

Crew Eq ( ( f 

GM Mt I hin Inst. ¢ 

H-B Inst. Co., Inc } Stemw 

Kollsman Inst. Co. Fish-Schurman Co 

Partlow ¢ Fleischhauer & Sor 

Phila. Thermometer ¢ Fried & Vu 

Rochest Mi Ir 


Let us help you select 
the type best suited 
to your needs 


Taylor Rectangular Case Dial Ther- 
mometers, made for quick, accurate 
temperature taking, have easy-read- 
ing scales with large black figures and 
graduations. Wedge-shaped pointer 
directs the eye instantly to the tem- 
perature indication. They’re available 
in any of the three types of power 
units — mercury-actuated, vapor-ac- 
tuated, gas-actuated. For measuring 
one or two temperatures. 

Standard finish of these Taylor In- 
struments is dull instrument. black. 
White finished cases are also available. 

Taylor Round Case Dial Thermom- 
eters, accurate, sturdy, long lived, 
come in moisture-and-dust-proof die- 
cast cases, of simple, attractive design 
to harmonize with other panel-board 
instruments. Like the Rectangular 


For addresses. see pages $4.58 


Case Thermometers, they’re available 
in mercury-actuated, vapor-actuated 
and gas-actuated types. 

With the mercury-actuated type 
both the round and rectangular instru 
ments, Taylor Accuratus Tubing com 
pensates for fluctuating temperatures 
between the bulb and the instrument. 

Let the Taylor Representative help 
you select the type of Taylor Dial 
Thermometer best suited to the re- 
quirements of your plant. Get in 
touch with him or write Taylor Instru 
ment Companies, Rochester, New 
York. Plant also in Toronto, Canada. 
Catalog on request. 


Indicating Recording Controlling 


TEMPERATURE, PRESSURE, FLOW 
and LEVEL INSTRUMENTS 


velle 


Taglia 
aylor 


THERM 
cati 

Bailey 
Bristo 


Foxbo 


Liquic 
Marsh 
Mason 
Moell 
Partl 
Power 
Practi 


Maso 


Power 


Tagli 
Taylo 


Tagli 
Thwir 


a 
RMI 
(on 
M 
n 
ays | 
B | 
A 
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mpa cs ha | pleas Art 
: Navy and Air Corps officers, consider the " 
Mo Instrument Co. their Logical 
Taylor offers or Uctagonal 
with Red Reading Column. All is 
Weick 
a i ratory and tes Engel 
aL Brist 
Brow 
14”. 6”. 8”. 10" and 12 
- Eng" 
Foxb: 
Ger 
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as | 
| 
| 
| 
| 
| 
| 
} 
, | | 


RMOMETERS, Indi- 
ating Mercury-in-glass 


Cont'd) trolling, Mechanical 
M. Mfg. Co., Ir Cor Ashcroft Hancock 
Henry J Fee & Stemwed 
Instrument ¢ Foxboro Co. 
ys Corp Friez & Sons 
B Inst. Co., Inc. Green, Henry J 
ston, J. S. } H-B Inst. Co., Inc 
Serv Mason-Neilan Regulator 
ig Thern t Moeller Instrument Co 
yeller Co Partlow ¢ 
nber Tr Standa Ther 
almer Co. THERMOMETERS, Re- 
tich & Son cording and or Con- 
la Mf ( trolling, Pressure 
1 spring 
n ‘I & ih Bailey Meter Co 
I & Tet Bristol Co. 
G Tis I Brown Inst. Co 
Cory Con As! ft 
ntitie Gl Apr Defend Automat K 
entil Inst. ¢ Dickson 
lard Therm. Cory Co 
e Erick F ilpern, Walt 
Tagliabue Mfg. Co. lustrial Inst. ¢ 


aylor Inst. Cos. Liquidometer Co 


n Machinery ¢ Mason-Neilan Regulator 
Sales Co Moeller Instrument Co 
Partlow Cory 
THERMOMETERS, _ Indi- Powers Regulator Co 
cating. Pressure-spring Practical Instrument ¢ 
Bailey Meter Co Preferred Utilitic Mi 
Bristol Co. Republic Flow Met 
kson Co Scientific Inst. ¢ 
Foxboro Co. Tag!iabue Mfg. Co 
iustrial Inst iment ¢ Taylor Inst. Cos 
Seeley Cory ner & Sor 


THERMOPILES 


aer Scientific 
Powers Regulator Co Corp 


Leeds & Northrup Co 


Liquidometer Co., Ine 


THERMOMETERS Re- 
cording and/or Con- 


For Controlling, Recording and Indicating 
Temperatures from 40 to 1200°F. 


A direct-acting, remote bulb type thermometer 
consisting of instrument, bulb and connecting tub 
ing completely assembled as one unit. Can be 
furnished with connecting tubing lengths up to 
200 feet. 

Charts and scales for a wide variety of ranges 
are available, from a minimum temperature span 
of 30°F to a maximum span of 1200°F. Corre 
sponding Centigrade scales and charts are also 
available. 

Controllers and recorders furnished in two sizes 
one with a 12” diameter chart and the other with 
an 8” diameter chart. Indicators are equipped 
with a 6” scale. Three kinds of thermal systems 
are available: vapor-filled, gas-filled, and mer 
cury-filled. 


THERMOMETERS to TIMF 


Preferred Diilities Mf 
Republic Flow Mets THERMOSTATS. une Thermal systems, bulbs, sockets and connecting All Foxboro Thermometers are extremely ac- 
ecuracy Scientific tubing can be furnished in various styles and curate and responsive. They have the Mono- 
ees at Aller Br ( material to meet the requirements of each in ° 
Co Tact, Co dividual job Therm System which assures sustained accu- 
aylor Ins 0s ( f i 
Welch Mfg. ( pags ly HN Write for Catalog 6704. THE BROWN INSTRU racy and long life. Whether you need an 
THERMOMETERS,  Port- Burling Inst. Co MENT COMPANY, a division of Minneapolis Indicating, Recording or Controlling Ther- 
Controls, In Honeywell Regulator Co., 4482 Wayne Avenue 
Bristol Co Dickson ¢ Philadelphia, Pa. mometer write to Foxboro for complete in- 
Brown Inst. Co astern 2 NER. ¢ formation. Ask for a copy of Bulletin No. 
Consol. Ashcroft Hancow n Fice. ¢ 
Nickson’ ¢ Eimer & Amend a 198-1. The Foxboro Company, 46 Neponset 
ROWN THERMOMETERS 
a Fis Avenue, Foxboro, Mass., U.S.A. Branch of 
Friez —— ag & Sons fices in 25 Principal Cities. 
Green nry J be ! 
Powers Regulator Co Gon ( 
H Miu. 4 
Scientific Inst. ¢ H-B Inst. Co., Inc 
Tagliat f Johnson ( 
Kiipfel Mig. THERMOSTATICMETALS TIME, Controllers (See TIME, Recorders (Cor TIME INTERVAL APPA- 
ner & Son e ( (See Metals, Thermo- Controllers, Automatic \ RATUS (Cor 
aetna “M hit ‘ ‘ static) Time) Friez & Sons Cramer & Co., Im 
Part Cur THERMO - VOLTMETERS Ger I 
THERMOMETERS, Re- Venn ectr 5 (See Voitmeters, Ther- Gaertner Scientific Corp Guardian Elec. Mfg. Co 
cording and ‘or Con- Perfex mo) Ifa W J I ( It 
: THICKNESS GAGES Gaertner Scientific Corp 4 W 
Bailey Meter Co nT & (See Gages, Thick- ‘ p Perfex 
Engelhard, Chas. n G Thread Measuring) ni Elec } Thompson Clock Co. 
( Stand rhe THRUST METERS Tagliabue Mfg. Co Tagliabue Mfg. Co Wal \ rime 
\ n ¢ k ~ 
G-M Labs } k Ning M Warren 7 n ¢ 
Ill. Testing Labs. Supreme J TIDE GAGES TIME INTERVAL APPA Westit se Elec & 
Leeds & Northrup Co Tagliabue Mfg. Co American Inst. Co. TIME, Recorders RATUS Zier Electr ‘ 
s w'n Electronics Lat Thru & ( ls f Mf ( \ Aut it } \ G \ 
Tagliabue Mfg. Co Vlan ‘ Fuess, Ji Bristol Co \ nT ( TIME METERS See 
Thwing-Albert Instrument Wil itor ¢ G W. & J I Cramer & Co., Ine Coleman Elec. Co meters, time 
he 


| PALMER 


PALMER Guarantees: 


| © Easy Reading Selected 
Glass Tubes 


HE WHO HESITATES IS LOST... 


BUT WHY HESITATE TO BUY A THERMOMETER | i | 
WITH A RED COLUMN, WHICH COSTS NO MORE 


It takes more to convince some folks than others because that is the way the Lord made 
them. But if you can be shown that a RED column thermometer is of great benefit to the 
workmen, we know you will NOT hesitate to buy your first 


“RED-READING-MERCURY” THERMOMETER! 


You get full value for your money in every PALMER thermometer: = | 
| and you can’t go wrong with such investment. 


Write for catalog today 


Canadian Plant: King & George Sts., 


| @ Permanent Accuracy THE PALMER COMPANY | 
| ® Sturdily Built Manufacturers T.M. Laboratory & Industrial Thermometers | 
| Thermometers 2511 CINCINNATI, NORWOOD, 


Toronto RED 


<, 
| 
| 


For addresses, see pages 54-58 
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TIME to VACUUM 
TIME OPERATION. tndi TIMERS, AUTOMATIC TIMERS AUTOMATIC 
cators Automatic Reset Process 
Bristol Co Cont'd G \ 
Brown Inst. Co Taylor Inst. Cos \ , ‘ 
Elec. Tachometer Corp Warren Telechron ¢ \ | Mi 
Gaertner Scientific Corp Zenith }F trie ¢ 4 mat I ‘ 
G neral Bristol Co 
TIMERS, AUTOMATI( Consol. Ashcroft 
Cycle Cramer & Co., Ine 
g Aut Eag Signal 
Tagliabue Mfg. Co Eleetr Control 
Bristol Co } Switch ¢ 
Weston Elec. Inst. Corp Browr inst Co Gaertner Scientific Corp 
Cor nd Engr. 
TIME OPERATION Re Cramer & Co Inc Ind I Inst, ¢ 
corders Sis ( Lux lr 
4 4 } Switch ¢ M Gauge ¢ 
A < Par lect ‘ 
Bristol! Co In Ir Powers Regulator Co 
Brown Inst. Co Luxtrol Co., Ine nil 
nna I It Penn Elect s Strutt Dunn 
naol. A ref! San ( Tagliabue Mfg. Ce 
Cramer & Co, Ine Southw'n Taylor Inst. Cos 
Elec. Tachometer Corp St } ‘ United Cinephor ( 
‘ rir Angus ¢ Taylor Inst. Cos Warren Telechron ¢ 
Gaertner Scientific Corp ( West. Electro-Mechanical 
H Walter J Thompson Clock Co Weston Etec. Inst. Corp 
Ir ‘ \ tie 4 Zon t 
Jaeger W ( n ¢ 
Ir M West. Electro-Mechanical TIMERS AUTOMATIC 
M n ¢ Weston Elec. Inst. Corp Spot Weld 
P n } Wheelco Inst. Co Allen-Bradley ¢ 
1 nt ¢ Zenith t Ga \ 
r n Ir ‘ Cramer & Co., Inc. 
R TIMERS. AUTOMATIC Cutler-H In 
vn n J Interval Con 
Tagliabue Mfg. Co \ G 4 Gener hl ( 
4 7 r Cory Tnited Cine ne ‘ 
TIME STAMPS And L.A. 
4 Tin \ Elec. Mfg TOOLMAKER’S FLATS 
Cincir T K \ t Tremp. Cont Fecker, J. W 
Interr Busine Mact Bristol Co Pratt & Whitne 
St } ‘ Cramer & Co., Inc Van Keuren Co 
hag Signal Corp Zt lr 
—— } Switch Cort 
Feber Ca. TOPOGRAPHIC INSTRU- 
General Electr X- KR MENTS (See Survey- 
(log & ing Instruments) 
TIMERS AUTOMATIC Guardian Elec. Mfg 
Automatic Reset Industria Eng ‘ TORQUE GAGES (See 
Am. Ga 4 J r J. Milton Gages, Torque) 
Aut Mf Measured In 
Auton 1 Cor Paragon Electric ¢ TORSIOGRAPH 
Bristol Co Perfex ¢ I Baldwin-Southwark 1 
Cramer & Co., Inc Prod n Inst. ¢ Commercial Enar. Labs 
Fag Sig ( Standard Elec. Time 
Guardian Elec. Mfg. Co St berg Electric ¢ TORSION METERS 
Intercor ntal Mark’) s rs-Dunn Boulin tnst. Corp. 
Mason-Neilan Regulator Tagliabue Mfg. Co ‘ min Mac! Work 
Parag I ( T Clock ¢ Holz, Herman A. 
Prod ‘ Thompson Clock Co 
Str Warren Telechron ¢ Sax ns ‘ 
KWIXSET Time Controls 


Stop b utton 


Lhompson 
Flectric Stop 


Start button 


Thompson Electric STOP TIMERS 


» Timer 


THE H. C. THOMPSON CLOCK COMPANY 


BRISTOL, CONN. 


Kwixset 
Time Control 


Setback button 


TOTALIZERS. Demand 
American Meter Co 
Ger ! 
United Cinephone ¢ 


Westing Elec. & Mt 


TOTALIZERS, Electric En- 


ergy 
\ ‘ 
I lit \r ( 
Ger ‘ 
W n J & Mtg 


TOTALIZERS, Fluid Flow 
Bailey Meter Co 
Brown Inst. Co 
Bu I 


I ] Foundry 
Hen ‘ 

Mason-Neilan Regulator 
R J Meter 


Tagliabue Mfg. Co 
Taylor Inst. Cos 


TOTALIZERS,. Gas Flow 
A r Mets 


TOTALIZERS, Running 
Time 
Cramer & Co., Inc 
Elec. Tachometer Corp. 
h. It 


Photoswit 

n di n 
Ss hw'n Electronics Lal 
United Cinephone ¢ 
Westing ise & 


TRAFFIC SIGNALING 
DEVICES (See Sig- 
naling Devices, Traffic) 


TRAMMELS., Steel Beam 
Union T 


TRANSFORMERS, Adjust- 
able 
General Radio Co. 


TRANSFORMERS, Experi- 

menter's Variable Volt- 
age 
Dongan Elect Mt 


TRANSFORMERS, Instru- 

ment 

Al Cha 

Anr 

Col i Mi 

1) in J Mf 

Elec. Facilities, Inc 

ne-Angus ¢ 

Friez & Sons 

Ge 


Hickok Elec. Inst. Co 
Ir il D 


Ion 
J n En ‘ 
M ( Ber ! J 
olier-Smith Co 
Sal Electr 
rson Elec. 
Transforr Cor 
West. Electro-Mechanical 


Weston Elec. Inst. Corp 


TRANSFORMERS, Insula- 
tion Testing 
Dongan Elect Mi 


TRANSFORMERS, Labor- 


atory 
American Transformer 
‘ 
‘ e 
I 1 { 
Dor Mi 
ns ¢ 
Elec Facilities, Ine 
{; ] ‘ 
General Radio Co 
n 4 
Standa 
M 


Raytheon Mfg. Co 

Ur 1 nsformer ¢ 

Westan Elec. Inst. Corp 


TRANSFORMERS, P has- 


ing 
Do Mfg 
] ‘ 
‘ 
! Mf 
rr t 
&M 


TRANSFORMERS, Power 
Electric 


TRANSFORMERS, Split 


Core 
Elec. Facilities, Inc 
Genera 
Elke ( 


Industrial En ‘ 
Roller-Smith Co 
Rubicon Co 

Sar 
I ja n Ble 

United Transformer Cory 
Western Electro-Mech. 
Westing ise Elec. & Mfg 


TRANSFORMERS, Vari- 
able Voltage Testing 
American Transformer 
Dongan Electric Mfg 


TRANSITS. Astronomical 
Amer n <Askania Cory 


For addresses, see pages 54-58 


TRANSITS, 
ments) 


TRANSITS, Pocket 
Ain 


vorth & Son 
Keuffel & Esser (¢ 
M Instrument ¢ 
a & { 
Warren-Knight ¢ 
Ine 
TRUCK MILEAGE RE. 


CORDERS( See Meters, 
Mileage) 


TRUCK-TIME RECORD. 
ERS 


Cramer & Co., Inc. 
Durant Mfg. ¢ 
Ohm: Register € 
Service Ree fer 


TRUCK, TIME & MILE- 
AGE RECORDERS 
Cramer & Co., Inc. 
Ohn Regist 
Sangan Electric Ce 
TUBES (See also Gas & 
Vapor Discharge Tubes) 


TUBES, Cathode Ray (See 
Cathode Ray Tubes) 


TUBES, Nessler (See Nes- 
sler Tubes) 


TUBES, Oi! Centrifuge (See 
Oil Centrifuge Tubes) 


TUBES, Pitot (See Flow- 
meters, Pitot Tube) 


TUBES, Polariscope 
Akatos, In 
American Inst. Co. 
Bausch & Lomb Optical 


Central Scientific 
Eimer & Amend 

eck J. W 
Gaertner Scientific Corp. 
Hf ne 
Prev m Scientific ¢ 
Sargent & ( 


TUBES, Precision Bore 
(See Precision Bore 
Glass Tubing) 


TUBES, Spectrum (See 
Spectrum Tubes) 


TUBES, Ultra-Violet Light 
(See Uitra-Violet Light 
Sources) 


TUBES, Vacuum 
Arc ir 


is Rad Tube ¢ 
Central Scientific ¢ 
Gen 1 Elec. ¢ 
Gene 1 Scientifle Corp 
Gen 1 ion Cory 


Raytheon Mfg Co. 
RCA Manufacturing Co. 
Wheelco Inst. Co. 


TUBES, Venturi (See Flow- 
meters, Venturi) 


TUBES, X-Ray 
American Inst. Co 


faird As ates 

( nir G Work 
(rer J c X-R 
Kel Kor 

Wi Ra 


TUNING FORKS, Electric- 
ally Driven (See Forks, 
Tuning) 


TURBIDIMETER 
Katos nk 

American Inst. Co. 
Cargille, R. P 
Central Scientific 
Eimer & Amend 
Ess Instrument Co 


“ish clientifie ¢ 
Hiell Ir 

Kir 
Klett Mfg. ¢ 

Luxtr ( Ir 
Parr Ins ‘ 
*fa & Bb r, Inc 
Vt wit Ir 
Precision Scientif 


Co 
Rawson Electrical Inst. 
Rubicon Co 
Sensitive Research Inst 
Southw'n Electronics Lat 


Zeiss, In Ca 


TURN & BANK INDI- 
CATORS 
Kolisman Inst. Co. 


TURN INDICATOR TEST- 
ERS (See Testers, Turn 
Indicator) 


TWIST COUNTERS (See 
Counters, Twist) 
ULTRA-VIOLET INDI- 

CATORS & RECORD- 


ERS 
Hanovia Chem. & Mfg 
U-TUBE MANOMETERS 
(See Manometers) 


Engineer's 
(See Surveying Itnstru- 


ULTRA-VIOLET LIGHY 


SOURCES (See Lig 
Sources) 


VACUUM. Indicators 
Allen Elec. & Eq 
American Meter Co 
Ashton Valve 
Bailey Meter Co 
Baird Associates 
Bristol! Co 

Brown Inst 

Central Sei ic Co 

‘ nsol A croft Har 

Eimer & Amend 

Foxboro Co 

General Elec. ¢ 

Kollsman Inst. Co 

Mason-Neilan Regulato 

Moeller Instrument Co 

Potte ( 


Co 
tifle 


m. & J 

Rawson Electrical Inst 
Repu Fiow Meters 

Roches Mr ( 

Scien G A Ara 


Star BB s Mfg ( 
Tagliabue Mfg. Co 
Taylor Inst. Cos 
Vehling Ins ment ( 


VACUUM, Recorders 
American Meter Co 
Ashton Valve ¢ 
Bailey Meter Co 
Bristol Co 
Brown Inst. Co 
Con Ashe iW k 
Dickson 
Esterlin Ar 
Foxboro Co 
Mason-Ne tan Regulato 
Repul ] v M 
Scientit Inst 
Tagliabue Mfg. Co 
Taylor Inst. Cos 
Vehling Inst nt ¢ 


VACUUM GAGES Hot 
ire 
Continental Elec. Co 
Fuess, Inc 
General Elec 


VACUUM GAGES, loniza 
tion 

General FE] ( 

General Teles ‘ 


VACUUM GAGES, Liguid 


column 
American Meter Co 
sacharach Ind al J 
Defend A Reg 
Dubrovir J 
Ga in Ss 
Lan ( 
M i ‘ 


Scient G \ ‘ 
Tagliabue Mfg. Co 
Taylor Inst. Cos 

Uehlir Inst 


ne 


VACUUM GAGES. McLeod 
Ace ¢ 
Cent Scientific ¢ 
Eimer & Amend 
Gener 
Gen 
M ilaste B ( 
S itifle G 4 
Welch Mfg. ¢ 


VACUUM GAGE Piranl 
Type 


VACUUM, HIGH (below 
1 mu) Controllers 
Arca Regulat Ir 
Bristol Co. 
Defender A Reg 
Electron Prod 
Foxboro Co 
Hoke, Inc 
Tagliabue Mfg. Ce 


VACUUM, HIGH (Below 
{ mu) Indicators 
Baird Assoc 
Bristol Co. 
Continental Elec. Co 
Defender Autor 
Eimer & Amend 
Foxboro Co 


Ree 


General ] ( 
General Phy I 
Tagiiabue Mfg. Co 
Weich Mfg 


VACUUM, HIGH (Below 
1 mu) Recorders 
Bristol Co 
Defender A ma Reg 
Foxbero Co 
Tagiiabue Mfa Co 


VACUUM SPECTRO- 
GRAPHS (See Spec- 
trographs, Vacuum) 


VACUUM TUBES (See 
Tubes, Vacuum) 


VACUUM TUBE BRIDGES 
(See Bridges, Vacuum 
Tube) 


VACUUM TUBE RELAYS 
(See Relays, Vacuum 
Tube) 


jrown 
ramet 

tler 
Foxbor 
yenera 
Hays 
linoll 
enkin 
McAle 
‘-S P 
tuggle 


Taglia 


VALVE 


vic 
noid 


Auton 
Barbe! 


Brown 


Genet: 
Gener: 
Guard 
Hugat 
Hann 
Hays 


Spent 


VALVE 


Auton 
Baile) 


Spence 


VALVE 
Vil 


cuul 
MET 
(See 
Box) 
LVE- 
vic! 
aldwi 
4 
Cutler 
| 
Leslie 
MeDo 
Penn 
Retrig 
R-S ] 
Kugel 
Tagli: 
vic 
a Arca 
Askar 
Cas 
Gen 
(rent 
Hag 
Hanl 
Hann 
Hays 
Maso! 
Re} 
Brow 
Cons 
erat Foxb 
Han! 
Hunt 
Tilins 
Indu 
4 Mea 
McA 
if Powe 
4 ~ R-S 
Buil 
Han 
ia 
Sout 
VALV 
ph 
Juds 
2 Cast 
Gen 
Gen 
Hok 
= 50 


VACUUM to VALVES 


CUUM TUBE VOLT- VALVES, Ammonia & = VALVES. Balanced (Cont'd VALVES. Diaphragm 
METERS (See Volt- phur Dioxide (Cont Repu Flow M Cont'd) 


meters, Vacuum Tube) Jenkins Bros Reynolds Gas Regula Powers Regulator Co Ba 

t. In Nuggles-Klingemant Refrig ‘ 

LVE BOX FINDER Perfex Cor; Schade Valy ( Reyn G 

(See Finder, Valve Refrigerating Spe ( Spence Engines r 4 Rugs Klin n 

Box) R-S Produ Cory Tag! Mfg “te Set \ Mf ( 

Spence Engineering Uril Mr ( Scient Inst nt ¢ 
LVE-OPERATING DE- Taylor Inst. Cos Watts Regulator ¢ Snce Envineering 
VICES, Electric Motor Vogt Machine ( Wilgus Manufacturir a 
jwin-Southwark Corp VALVES, Blow-off agiiabue Mfg Co 
Coleman ¢ VALVES, Automatic Shut- Gochrans Taylor Inst. Cos 

ck Co off Connelly Tron Spor n-G. E. W 
jrown Inst. Co. Automatic Switch ¢ Consol. Ashcroft Hat lite-R Electr 

ramer & Co., Inc. Cramer & Co.. Inc Wilgus Manut 

itler-Hammer, Inc Belfield ‘| Fuel Engg. VALVES. Differential 

*kson Co Brown Co 
Foxboro Co. Davis Reg enkins Bros Bailey Meter Co i 

Fisher Governor Co. Mfg. ¢ ‘ 
F ster Engg. C 1 Gas Equ I dt Inst. Co 
Frick Co ope ¢ ( Cash ¢ 
Friez & teynold Regulator Connelly Iron Spong 
Corp General Controls Co Tagliabue, ‘Mia Co. Davis Reg. ¢ 
nann General Sales & Prod Vic quipment D'Este ¢ 
Tagliabue Mig. Co. Hagan Corp : W lgus Manufacturing Fisher Governor Co Se 
Hanlon-Waters, In Yarnell-Waring ¢ t n 
Jerguson Gage ¢ 
VALVE OPERATING DE- Hagan Cor 
VICES, Electric Sole- MeDonnetl VALVES, Check Valves 
noid Abercrombie Pur ( Eng. 
tic P ( Bastian-Blessing Kiely & Muell 
Sy Lo Ruggles Kl ngemann Belfield ¢ fel Mfg. ¢ 
Coleman Ce Payne J'urnace & Supt Cochrane Corp Mason-Neilan Regulator 
Brown Inst. Co Jiroducts Connelly Spong McAlear Mfg. ¢ 
Electric Valve Tagiiabue Mi. Co N m Eq operated controllers 
Foster Engg. Prod ‘ should specified 
General Controls v Solenoid Frick R s-Kling n with Foxboro Control 
General Mfg. Co Atkins & Spence Engineering C because the 
Guardian 4 Valve ¢ ist] 4 
Hagan Corp Tagliabue Mfg. Co characteristic of the 
) 5 ment Wils Manuta ne 
Hays core. Brown Inst. Co Valve should fit the 
un Valve ¢ Atkins & Instrument. The Valve 
Penn El itie mani \ ( is a i 
Friez & Sons is_a vital part of a 
General ¢ Trill Ind r ¢ \ Cor Control installation. 
nn General Sales & Prod Mfg. \ \ ( : 
Spence Engineering ( Leslie ¢ Brown Inst. Co engineered to assure 
Tagliabue Mfg. Co. Northern Equip. VALVES, Chlorine Cutler-H It the best results. ae 
Partlow Cory Arca Res Davis Rex. ¢ . | 
ane nonaune = Penn Elect Switch ¢ Everson Mfg. Co Defend \ Kes For complcte information write for Bulletin 
Perfex p e 1c t ] t ( 
Arca Regulators, In Mf; No. 214. The Foxboro Company, 46 Nepon 
Askania Regulator Co tS Products Corp Ohio Injector ( Blects ( set Avenue, Foxboro, Mass., U.S.A. Branch : 
Atlas Valve Co. Ruggles-Klin nn Foster Er 25 Wert 
Automatic ‘Temp nt Schade Valve Mfg. Gas oftices in rincipa ities, 
Bailey Meter Co. Spence Engineering ¢ American Meter Co Friez & Sons iad 
mtrol anc Tagliabue Mig "Co. Cash Co Hannitin Mfg, ¢ 
Gencrsd Connelly Iron Sponge Hunt & Sor 

i eg ster Engg. ( kins Bros : 
Hanlon ater Ink American Meter ‘Co ke k & Mu 
Hannifin Mfg. ¢ Atlas Valve ¢ Linde Air Prod ( Klipfel Mfg. ( a 
Hays Corp. Bailey Meter Co } e ( 
Hunt & Son Bastian-Blessing Co Meson- Maynat Valve ¢ 
International Filter Belfield ¢ Pa Mason-Neilan Regulator 
Jenkins Vir Boylston ¢ f MeAlear Mf ( 
Mason- Neilan Regulator M a. 

McAleatr Mfe Co Corp VALVES. Constant Pres McDonn & Miller 

Republic I low Me e Connelly Jron Sponge sure Northern Equipment ¢ ey 

Robertshaw TI snl ta Crosby Steam Gage ( Bailey Meter Co Payne Furnace & Supply 

Davis Reg. ( Beltield Pern Electric Switet Val 

Ruggles-Klingemann Klectrimatic ¢ Cash Co Jrerfex Cory ; > > y res 

Schade Valve Mfg Fisher Gavertor Gas Pressure Reducing Valve 

per D'Este ( Ruggles: Klingemann 
VALVE-OPERATING DE- Ha Dockson ¢ Sct Valve Mfg. ¢ 1 al ind 

VICES, Ha ters. Inc Fisher Governor Co Shallcross Mfg. Co 
Atlas Valve Co Jenkir Hagan Corp Supreme 1 Prod 
Brown Inst. Co. Kenyon Instrument Hanlon-Waters, Inc Tagliabue Mfg. Co 
t Haneoe! Hoke, Inc. White-Rodgers Elec. ¢ Flow gages tor delivery of com 
Consol. Ashcroft sian Klipfel Mfg. Co Jenk ns Bros VALVES, High Pressure 
Foxboro Co. McAlear Mfg. Co Klipfel Mfg. Co Aisericnn. (nat. (Ga, pr essed gases at a constant : f 
Hagan Cory Nathan Mfg. Co Mason-Neilan Regulator 2] 
Hanlon-Waters, Inc Linde Air Products Powers Regulator Co measured rate. Flowmeters for 
Hannifin Mfg. Co Mason-Neilan Regulator Refrigerating Spec. ¢ Meter Co 
Hunt & Son: Natural Gas Equipment Reynolds Gas Regulator pretay Blessing ( laboratory use 
Illinois Eng. Co Refrigerating Spec. Ruggles-Klingemann fl 1d Cc 
Industrial Instrument Reynolds Gas Regulator Schade Valve Mfg. Co Boylston. Co 
man Cash Co. Small needle valves and needle 
McAlear 3} Spence ng neering ( Tagliabue 9 o. 

Powers Regulator Co. Stickle Steam Specialtic anane G E. Witt Co pong ee nie valve controls Types for pres fi 
R-S Products Corp Taylor Inst. Cos. sures up to 15,000 pounds anc 
Tagliabue Co. Atlas Valve Ce Co down to 10%mm of mere ury 
os. ste 
Taylor Inst. VALVES, Balanced Bailey Meter Co later Gavehor Go 
American Meter Co Kastian-Blessing ¢ Foster E ngs. Co y »s for rk 
VALVE INDI- Atlas Valve Co selfield Co Oxygen-gas torches tor wor 
ATOR Bailey Co. Boylston Co / : 
Autocall Co Relfield Bristol ing Pyrex and quartz, for sol 
Automatic Temp. Contro Boylston Co Brown Inst. Co rig 
Bailey Meter Co. Bristol Co Cash dering, brazing, melting plati 
Beck Co Cash Co Connells Iron Sponge ns: 
Bendix Marine Products Cochrane Corp Consol. Asheroft Hancoc! Kie num, etc 
Builders Iron Connelly Jron Sponge Davis Reg. ¢ Mfe. ¢ 
Consol. Ashcroft Hancock Davis Re Co Defender Automatic Reg 
Flee. Indicator Corp D'Este Jinde Air Products Consult us concerning your gas 
Elec. Tachometer Corp. D'Este Co. Foster Engg. dg fl ae bl >ms 
General Reguletor Cory Fisher Governor Co. General Controls an Mfe. Co pressure and gas HOw probiem: 
Hanlon-Waters, Inc Ford Reg. Valve Co Hagan Cort 44 > SS1S > 
Northarn auip. Co ral n It IS OUr alm to be of assistance 
Taylor Inst. Cos. Hagan Corp Industrial Instrument In Overcoming your difficultie 
efft -Jackso nion-\Vaters Jo Service Co ence “ngineerin 
nois 1 iely @ elle 
VALVES, Ammonia & 8ul- Industrial Tastrurent Klipfel Mfg. Co For catalog, write to 
phur Dioxide Jenkins sre Co. 
Frick Co Kiely & “ler Mason. Neilan Regulator 
Judson Governor Co Klipfel Mfg. Co lear Mfe Co VALVES, Indicating Steam ~ d > 
Cash Co Mason-Neilan Regulator rkle Co : Control “ HOKE, Inc orporate Si 
Crosby Steam Gage McAlear Mfg. Co Alroil Burner Brown Inst. Co > Now 
General Controls Co Northern Equip. Co Partlow Corp Hagan Cory 
Hoke, Inc Powers Regulator Co Payne Furnace & Supr Continued on next page 


Fer addresses, see pages 54-58 51 


f | 


VALVES to 


VALVES 


Indic Steam 


VOLTMETERS 


Pressure Relief 


Control (Cor e Pump ( 
Mason-Neilar Re en Meter Co 
National A 4 ve ( 
Powers Regi tater Co Atlas Valve ¢ 
Eengir ng Bl ng 
Sterling Eng ¢ Roy n ¢ 
Tagliabue Mfg. Co ‘ ‘ 

Cochrane Corp 
VALVES, Lubricated Plug Connelly Jron Sponge 
Meco Nordstrom Valve \ it H 
Gage ( 
i 
VALVES. Motor Operated 

At I) | 
Fisher Governor Co 
B ‘ ‘ 
Brow Inst ) 
( i 
D eg J & M 
Fisher Gove r Co M 
I J ‘ J 
Friez & S Mason-Neilan Regulator 
‘ ‘ ‘ 

Tag G H 

J Powers Regulato Co 
nn 
& J ~ Valve Mfg. ¢ 
] ring ¢ 
Ma Neilan Regulator: 1 
Merco Nordstrom Valve Mie. 
‘ G Tagliabue Mtg. Co 
Mf \ 
\ G. ‘ 
‘ 
> ne W M 
Tagliabue Mfg. Co 
Taylor Inst. Cos 
VALVES. Proportional Ai 
Vogt M ‘ G 
American Meter Co 
VALVES, Needle Bristol Co 
American Meter Co Brown Inst. Co 
Act Va ‘ h 4 
Atla Connelly Jron Sponge 
‘ Kel e Fur ‘ 
t 8 ‘ Fisher Governor Co 
Belfi ( Hagan 
Hanlon-Waters, In 
Fisher Governor Co Lammert & Mann ¢ 
Hoke, Inc Mason-Neilan Regulate” 
Ket Ir nt ¢ 
K & M r VALVES, Reducing 
Mason-Neilan Regulator Am Dp Stear 
oO Ir ( American Meter Co 
Rey Gas 0 Bailey Meter Co 
Tagliabue Mfq Co n-B ng to 
Taylor Inst. Cos 


VISCOSIMETER 


STORMER VISCOSIMETER. For determining 


measurement of the time re- 


STORMER 


Viscosity by 
quired for 


ot a 


the test 


rotor immersed in a sample placed in 
and maintained at a desired 
and driven by a definite weight 


temperature 
Readings 


ity and give relative viscosity Centipoise 
readings can be determined by a calibration 
table See, Chemical Engineers’ Hand- 
book John H. Perry, Editor (New York, 
1934), p. 1273 
7649. Stormer Viscosimeter. wit ylir il r. 
$110.09 
Code W 
Copy of pamphlet FE-96 sent upon request. 


ARTHUR H. THOMAS CO. 
RETAITI 
LABORATORY 

AND REAGENTS 
West Washington Square 


cup 


definite number of revolution 


ire independent of specific grav- 


WHOLESALE- -EXPORT 
APPARATUS 


Philadelphia, U.S.A. 


s 


VALVES, Reducing ‘Contd 
Brown Inst. Co 


isher Governor Co 


J 

Masor Neitan Regulator 
Mi ‘ 

} 


n nt ¢ 
Powers Regulator Co 

Ix 

\ 
j 


Tagliabue Mfg. Co 
Tay.or Inst. Cos. 
I 


\ Gj W 
‘ 
W Manut 


VALVES, Regulating 
A G Furnace ¢ 
American Meter Co. 
Arca K Inc 
is Valve ¢ 
t \ Cont 
Co 


Equ n 
Bristol Co. 
Brown Inst. Co 

h 4 


ta 
Cochrane Corp 


Connelly Jron Spor 

‘ Har 
1) Reg. 

\ i Reg 
jr} ( 

son 


ectrimat rp 
Fisher Governor Co 
K Valv ( 
Engg. 
Friez & 


‘ 
Hagan ¢ 

Wat Ir 

‘ 

J 

& 

M 

I & Mann ¢ 

‘ 

Ly \ I’ i 
Mason-Neilan Regulator 
McA Mt ‘ 

Natior \ 

N Gas } n 
N Ka ‘ 


| 
Powers Regulator Co 
K Flow Met 


Spen Engineering ¢ 
Tagiiabue Mfg Co 
Taylor Inst. Cos 


1 ‘ 
\ n-G. FE. Wit 
\ Equipment 4 
\ Manufa iring 
VALVES. Safety Fuel 
Shut-off 


American Meter Co. 
Askania Regulator Co. 
Atlas 


\ it Products C 
Autor 
Bristol Co 
Brown Inst. Co 


‘ 
Dav K ‘ 
Este ¢ 
t ] t ‘ 

} Kr ‘ 
Friez Sons 
} n Syliphon ¢ 
(jem nt 
Get Con Is 
Hagan ¢ 
Hanlon-Wa 
Mason- Neilan Regulator 
MeAle Mi 
MeDont M 
Milw G 
N 
Pa ‘ 
Payne } & S 
Penn Ele Switch 
I’ 1 Mi 
RSP 
ni 
Sper 
Spen ‘ 
Viki Ir nt 
Mar 


For addresses, 


VALVES, Solenoid 


~ 


ba nh 
Brown Inst. Co. 


ator ( 


I 
Valve Mfg. 


oxboro Co 


Friez & Sens 


Tagliabue Mfg. Co 


VALVES. Thermostat 
\ Vals 


\ wet ‘ 
$3 ( 

J ( 

I n I Cor 

Friez & Sons 

} n Sylphon 

Has ‘ 

( 

Me 

MeA 
Partlow Cor 

Powers Reg" lator Co 
haw Thermostat 
es-Klingemann 
Spence !ngineering ¢ 


Ste ng Er 


{ 
Tag'iabue Mfg Co. 
\ n-G. E Witt 


White- Rod 
VALVES, Water Motor 

Operated 

Arca Regulat In 

Ar \ ( 

Barber. man 

‘ 

Control In 

Defend \ K 

Foster Er 

Hagan ¢ 

Jen ] 

M 

I ‘ 


Mason-Neilan Regutator 
Powers Regulator Co 


tig Klir nn 
Valy Mf ‘ 
s ‘ 


VEHICLE TRAVEL RE- 
CORDERS 
Commercial Engg. Labs 
Cramer & Co 
Elec Tachometer Corp 


Reg 
sery Recorder 


VENTURI METERS (See 
Flowmeters, Venturi) 


VENTURI TUBES (See 
Flowmeters, Venturi) 


VIBRATION PICKUPS 
Brush Development Co. 
shu brothers 

VIBROGRAPHS 


ean Askania Corr 


Baldwin Southwark Cort 
Car ige Inst. ( 
Central Scientif ( 
(hicag irat 


Commercial Engg Labs 
Impact Register Co 
RCA Manufacturing Co 


RS 
can A u 
Inst Co. 
ntine Lat 
Electrical Research Prod 
trocon ¢ 


iH ! Res il ‘ 

Port , 

Alf 
VIBROSCOPES 

\ Cor 

Commercial Engg. Labs 


VICAT NEEDLES (See 
(See Needles, Vicat) 


VISCOSIMETERS. Brook. 
field 


Brookt En Labs 
VISCOSIMETERS. Engler 

American Inst. Co 

Bock & 

{ nr en fl 

i it Mf ‘ 

K ‘ 


see pages 54-58 


Fenske 


VISCOSIMETERS, 
American Inst. Co 


VISCOSIMETERS Ford 
(For Paint) 


Central Scient fice ¢ 

Eimer & Amend 

Scientit Inst. ¢ 
VISCOSIMETERS 

Centra Scien 


Fish-Schurman Co 


VISCOSIMETERS, Kine- 
matic 
Eimer & Amend 


VISCOSI METERS, Mac- 
Michael 
Eimer & Amend 


VISCOSIMETERS, Record- 


ing 
Bir Gos 
I Ang ‘ 
VISCOSIMETERS., Red- 
wood 
Ame ican Inst. Co. 
Ruehfel ¢ 


VISCOSIMETERS, Saybolt 
American Inst. Co. 


¢ 

Cer Scientitie ¢ 

( na Gla Works 

H it Mfg. Co 

Kx Glass Co 

P n Scientific Co 

Ruehfel 

Tagliabue Mig. Co. 

Zuhr, Ime Henry 
VISCOSIMETERS, Scott 

Boekel & Co 

Central Scientitic Co 

Pre n Scientific Co 

KR fel 4 
VISCOSIMETERS, Stand- 

ard Oil 

American Inst. Co. 

Central Scientific Co 

Ruchfel ¢ 


VISCOSIMETERS, Stormer 
Central Selrentific Co 
Indust Scientific Co 


Thomas Co., Arthur H. 
VISCOSIMETERS, Ubbel- 


ohde 
Inst. Co. 
Centr Scientific Co 


Fish- Se hurman Co. 
VISCOSIMETERS, Zahn 
General Elec. Co 
VISCOSITY REGULAT- 
ORS (See Controllers, 
Automatic, Viscosity) 
TUBES 


Rn. J 
vour. 
n lec, & qu 
ass Elec Sales Co 
‘ igh-Brengle ¢ 
De Jur-A ‘ 
General Elec. ¢ 


Hickok Elec. Inst. Co. 
RCA Manufacturing Co 
Reliance Instrument ¢ 
Supreme Instruments 
Triplett Electrical Inst. 
Wi Mfg. Co 


VOLTAGE ADJUSTERS. 
AUTOMATIC 
General Elec. C¢ 
Jd ‘ Dre 
Roller- Smith “C0. 
United Tran rmer Corp 

VOLTAGE DETECTORS 
(See Detectors, Volt- 
age) 

VOLTAGE DIVIDERS, 
Radio Frequency (See 
Dividers, Voltage) 

VOLTAGE, HIGH (above 
2309 volts) indicators 

General Elec. 

General Physical Lab. 
Ideal Commutator Dresst 
Rawson Electrical Inst. 
Rolier-Smith Co. 
Sensitive Research 
Shallcross Mig .Co. 
Triplett Electrical Inst. 
Weston Elec. Inst. Corp 


VOLTAGE, HIGH (above 
2300 volts) Measuring 
Devices 
As Researc! 

General Elec. Co 


liternational Resistance 
?oller-Smith Co. 


Sen ve Re irch Jn 

W ng ise Elec &M 

W nghouse Ray ( 

Weston. Elec. Inst. Corp. 

VOLTAGE, HIGH (above 

2300 volts) Testing De- 
vices 

American Transformer 

A ted Researct 

General Elec, ¢ 

Ideal Cor tator Sion 

International Resistance 

\ The 


Ray‘heon Mfg 
Roller-Smith Co. 

Stat ‘ 

United Transformer Cory 
Weston Elec. Inst. Corp 


VOLTAGE REGULATO 
(See Regulators, Ayt 
matic, Voltage) one 

(an 

VOLT-AMMETERS 

Esterline-Angus Co 
Rawson Electrical {ns vOLT 
Roller-Smith Co Am. 
Sensitive Research J Cam 
West _nghouse & M De 
Weston Elec. Inst 

Gen 

VOLTMETERS, Elect Hick 
static Raw 

Cambridge ‘ Sen: 
Trip 
General El ‘ Wes 
Rawson Electrical Whe 

VOLTM 

Bern HJ An 
Burton-Rogers ¢ 
General 
Hickok Elec Inst. 
N t Elect 
Lux 
] n Appara Re 
Radio City Prod 
Rawson Electrical 1 Tri 

Roller-Sm th Co Wes 
Sensitis Resea 5 
Sha 
rr h Mfg. 
Welch Mfg. ¢ VOLT 
Westir Elec. & 
Weston Elec. Inst. ¢ he 

ar 

VOLTMETERS Megohn 

1 Nesea 

Bernard. H. J Rad 
Jackson ul dr hav 
Electrical RC) 

RC ( 

Sensitive ret ca 
Sha! le Mita Co. SI 
Sticht & ¢ 
Welch Mfg. Tri 
Weston Elec. Inst. Cor, Tri 

We 

VOLTMETERS, Micr: We 

Bernard, WJ 
Cambridge Jn ‘ 
De Jur-Amseco Cor 
Hickok Elec. Inst. € = 
Rawson Electrical [nst la 
Se n t Ger 
Triplett Electrical | 
Weston Elec. Inst. Corp 
Wheelco Inst. Co voLt 
Am 
VOLTMETERS M 


Radio Frequency 
Ferris Inst. Corp Ge 


VOLTMETERS,  Miliivoit WAT 
meters Bli 
Allen Ek & B 
Ballantine J Ch 
Bristol Co Jae 
Burton-Rog ‘ Jar 
Cambridge Jr ( Nei 
De Jur-Am ‘ Pa: 
d, Chas Bti 

e-An 
tm ec. Work 
General 3 WAT 
Hickok Elec. Inst. € 
had City Prod a 
Rawson Electrical Inst Cle 
Roller-Smith Co 
Simpson lee. Co Ele 
Fis 
Tagliabue Co Ga 
Thwing-A'bert Inst. 
Triplett Etectrical Inst 
Welch Mfg. ¢ 
Westinghouse Klee. & Ne 
Weston Elec. Inst. Corp Pa 
Wheelco Inst. Co Pic 
Ra 
VOLTMETERS, Oxide Rec Set 
tifler Sn 
Bernard, H. J Sti 
Clough-Brengle Co Ta 
De Ju Amscu ( Tes 
General Elec. ¢ Ler 
General Radio Co 
Hickok Elec. Inst. Co 
Radio City Products | WAT 
Roller- Smith Co 
Jac 
Trip! ett Electrical Inst Me 
imph Mfg. ¢ 
Westinghouse Elec. & M rh 
Weston Elec Inst. Corp 
WAT 

VOLTMETERS, Peak 
Clough-Brengle ¢ a 
General J 

Hickok Elec. Inst. Co WAT 
RCA Manufacturing Co 7 
Sensitive Research Ins Ele 

VOLTMETERS, Recording WAT 
Bristol Co 
Cambridge Jn ( Ba 
He 
I ine-Angus ¢ Ma 
Genera Elec. Co Me 
Leeds & Northrup Co Me 
Roller- No 
Westinghouse Elec. & Mfé Th 


‘ Atkins & Co 
‘ Atlas Valve Co 
D'Este A Bw if 
Kel I Engg. ¢ 
4 
: Ford Reg. Valve ¢ 
Hoke, Inc Is ¢ 
K y&M n Cort 
h \ ‘ Hann tin Mf 
Ag & A 
aes Magr Valve Cor 
} Switcl 
Pert 
Rug Kir nr 
B 
| lucts 4 ry 
Ruggles Klingemann 
Ante. ~ 
| 
52 
& 


YOLTMETERS. Thermioni« 
Rectifier 

andrew, Victor J 

Cambridge Inst. ¢ 

General Radio Co 


VOLTMETERS, Thermo 
Am. Elec. Sales Co. 
Cambridge Inst. € 
De Jur-Amsco Corp 
Etna Elec. Works 
General Elee. Co 
Hickok Elec. Inst. Co. 
Rawson Electrical Inst 
Sensitive Research 
Triplett Electrical Inst. 
Weston Elec. Inst. Corp 
Wheelco Inst. Co. 


VOLTMETERS, Vacuum 


General Elec 

General Radio Co 

Luxtrol Co., Ine. 
Prod 


Rad City 
Reliance In ment ¢ 
Southw'n 
Triplett Electrical Inst 
Priumph Mfg. Co 


T 
Weston Elec. Inst. Corp 
Shallcross Mfg. Co 


VOLT-OHMMETERS 
J 


Bernard, 
Clough-Brengle ¢ 

De Jur-Ams¢ Cor 
Hickok Elec. Inst. Co 
Jackson Electrical Inst 
Precision A itus ¢ } 
Rad ( Prod ( 


Rawson Electrical Inst 
RCA Manufacturing Co 
Rotler- Co. 
Sensitive arch Inst 
Ge 
Simpson 


Triplett Elec tr seas Inst 
Mf 


ise Elec. & Mt 
Weston. Elec Inst. Corp 


VOLUME 
Arca Reg 
Clarostat 
General Radio Co. 
International Resistance 


VOLUME INDICATORS 
American Meter Co. 
Brown Inst. Co. 
Daven ¢ 
General Radio Co 


WATCHES, Chronometer 


Bu 

Clebar Wa ( 
Jaeger W 

Jard yn t ¢ 

Neg & J. D 
Pastor Watel 
Stillman ¢ 


Arist 

hurke, 

Central Scientific ¢ 
Clebar W 
Pucommun ¢ 


Elec. Facilities, Inc 
Fish-Schurman Co 


Fisher Scientific ¢ 
Gaertner Scientific Corp 
Jaeger Watch Co 
Jardur Import Co 
Meylan, A. RK. & J. E 
Negus, T. S. & J. D 
Pastor Stop Watch Ce 
Pierce Watch Co 
Racine & Co., Jules 
scherr. ¢ 

Sneidel ( 

Stillman 


Tagliabue Mfg. Co 
Ii ent 


WATCHES, Sten: ic 


Central Scientific ¢ 
Elgin Na W ( 
Ja Wat ( 
Meylan, A. & J. I 
Stillman ¢ M. J 
pson k ¢ 


WATER ANALYSIS OUT- 
FITS 
Taylor & Co., In 
WATER BATHS. Constant 
Temperature 
Elec. Heat Control App 


WATER FEEDERS, 


AUTOMATIC 
Bailey Meter Co 
Henszey 


Mason- Neilan 
MeDonrell & Miller 
Merrit sang. & Sales ¢ 
Northern Ex Co 
Thrush & C 


WATER METERS (See 
Liquid Meters) 


WATER METER TEST- 
ERS (See Testers, 
Water Meter) 


WATER & SEDIMENT 


APPARATUS 
Central Scientific ¢ 
Da Reg. Co 
Pree Scier ( 


Thomas Co., Arthur H 


METERS 
Crene } 
Westingl se} Mt 


WATTMETERS, Electro- 
static 
Sensitive R 


WATTHOUR METER 
TESTERS (See Testers 
Watthour Meter) 
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a n 
El Inst. Co 
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Electrical Inst 
K in In 

Roller- Smith Co 
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Westin Klec, & M 


Weston Elec. Inst. Corp 


WATTMETER, Recorders 
Bristol Co 
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Gone ] 
Roller- Smith Co. 
Sel t te uch Ins 
We n & Mii 


An t 


WAX MELTING APPA 


RATUS 
Cen 
Sciet ic 
nS n ‘ 


WEIGHT INDICATORS 
Automatic Recording 
Atl Car & Mfg. ¢ 
Weis Scale ¢ 


Mua 
Roller-Smith Co 
Amet 


I Scale ¢ 


WEIGHING MACHINES 
4 Scale Co 


W ‘ 

M 
J ‘ 

\l ( 

Mi 

\l ‘ 

ison S 
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WEIGHTS, Analytical 


Ainswor & Sons 
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(cent on { 
Weight Scale ¢ 
J Scientit 

Gu & 
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Ne i Seal W 
Pfaltz & Bauer, Ine 
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Sute Alfred 
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Troenine Henry 
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WEIGHTS, Avoirdupois 
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Gurl W. & L. E 
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Ni Scale Work 
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Su Altre 
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chi £ \ tus ¢ 
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Gurley, W. & L .} 
Keller Mfg. Co. 

k e W 
Seede Ix ( In 
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Toledo Seale ¢ 
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Tr n 
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WEIGHTS, Precision 
Ainsworth & ¢ 
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entifi ‘ 


Exact Weig ( 
Microchem 
Newark S« W 
Seederer-K 
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Torsion sag Co 


Voland & 
WEIGHTS, 


Becker, Christiar 


Gaertner Scientific Corp 
{; 
Scale ¢ 

Ss 


Torsion Balance ¢ 
n Her 


WEIGHTS, Troy 
Becker, Inc., Christia 


Cer ( 
\\ 

G 

H Scale ¢ 

N s \\ 

Ser Ix It 
Torsion Balance Co 


WEIGHTS & MEASURES 
PRECISION STAND 
ARDS 

Becker, Ine Christian 
ey \ ] 


See K 


Torsion Balance C 
r Her 


WEIR METERS (See Flow 
meters, Weir) 


WIND DIRECTION & 
VELOCITY INDICAT 
n kley G. 
Speed Ind. ¢ 
Elec Tachometer Corp 
Friez & Sons 
General Elec 
lust Co 
Green, 
n en 


Southw'h Ele 


( 


WIND DIRECTION & 
VELOCITY RECORD 


ERS 

GS 

Elec. Tachometer Corp 


Friez & Sons 
Geophysical Instrument 


Green | 
Wwenyor mer 
Leeds & ye Co 
Southw't ) 
Z In Carl 


WIND GAGES (See 
Gages, Wind) 


WIRES, Gear Measuring 
Van Keuren Co 


WIRES, Thread Measuring 
Sheffield Gage 
Van Keuren Co 


X-RAY CAMERAS, Dif 
fraction 
Baird Asso 
Hayes Scientit \p 


X-RAY EQUIPMENT 
Fish-Schurman Co 


Gen. Ele X-Ray ¢ 
H Scientifi 
Kx Koett Mfg. ¢ 

Screen 
Westinghou X-Ray 


X-RAY FLUOROSCOPIC 
SCREENS (See 
Screens, X-Ray 
Fluoroscopic) 


X-RAY INTENSIFYING 
SCREENS (See 
Screens, X-Ray In- 
tensifying) 


X-RAY SPECTOGRAPHS 
(See Spectographs, X- 
Ray) 


X-RAY SPECTROMETERS 
(See Spectrometers, X 
Ray) 


X-RAY STEREOSCOPE (See 
Stereoscope, X-Ray) 


= 


-RAY TUBES (See Tubes, 
X-Ray) 


X-RAY VOLTMETERS, 


High Pofential. 
Shalicross Mfg. Co. 


For addresses, 


FISHER Control Valves. with 
valves produce a fine throttling flow over the first increment 
of lift and throttle in proper ratio to the travel -until maxi- 
mum capacity is reached. Ask FISHER to specify correctly 
_tixed Motor Control Valves —the most important part of 


FISHER GOVERNOR COMPANY 


MAINTAIN PRESSURES 


WITHIN 1% OF THE 


DESIRED SETTING 
FISHER'S Wizard Pilot Con 


trol is recognized as the 
world's simplest, quickest act 
ing and most economical 
pressure regulator. Can be 
built integral with main valve 
topwork. Two other types 
also available for — 


REMOTE CONTROL 


Wall Mounting Case 
cover removed 


Flush Pane! Mounting Case 
cover open 


ype No. 
| Motor Control Valve with 
air -flow cooling head. 
For pressures up to 1500° 
Ibs. Sizes: 1” to 6” incl. 


see pages 54-58 ro 
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Representatives Selling Instruments and Devices 
Used for Measurement, Inspection, Testing and 
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Professors of engineering, and gen- 

lv, persons who spend their lives in 

around engineering laboratoris are 

Kkely to be infected sooner o1 ate 

ith the Bacillus Indicatoris.”” The 

aludy manifests itself in preoccupa- 
on with the history, construction, use, 
rtues and shortcomings of the indi- 
itor, and in an urge and restlessness 

» do something about it. The reviewe! 

also afflicted and therefore Knows 
he symptoms, Once contracted the af- 
ietion usually lasts for life, with no 
cnown cure for it, though a temporary 
elief is obtained if the patient makes 
in invention, or writes a book or ar- 
ticle, relating to the indicator. 

The author of this book—a lecture! 
n engineering and superintendent of 
the mechanical engineering laboratories 
it the University of Liverpool did 
both. In 1907 he invented the Okill 
maximum pressure indicator, a well- 
known instrument for determining the 
compression and combustion pressure 
in intérnal combustion engines, espe- 
cially of the high-speed type. Now, 
more than thirty vears later (notice the 
stubbornness of the malady!) he pro- 
duces the book under review, which 
despite its small size contains a sur- 
prising amount of interesting and new 
information in this much-cultivated 
field. This book is not intended to be 
1 complete, from the ground up, trea- 
tise on the indicator. It presupposes 4 
familiarity of the reader with the con- 
struction and use of the instrument 
Furthermore, the treatment is restricted 
the normal, piston-type and pencil- 
recording instruments, omitting Inten 
tionally the micro-, optical and electri- 
cal types. It is rather a sound and in- 
teresting commentary on the construc- 
tion and best use of the indicator, based 
on the long study and original inves- 
tigations of the author. The first chap- 
ter deals with the early history of the 
indicator, the work of Watt, Southern 
McNaught and some other early plo- 
neers in those twilight vears of engi- 
neering awakening in the early 19th 
century. Subsequent chapters treat pis- 
ton friction and leakage; errors due to 
inertia and to faulty drum drive; test- 
ing of indicators statically and also it 
their working speed; development of 
the Okill maximum pressure indicato. 
from its inception to its latest refined 
form; determination of Compression Tra- 
tio: indicated and brake mean effective 
pressure; indicator valves; out-of-phase 
diagrams, valve-lift diagrams, timing 
of injection and ignition in oil engines 
description and illustration of the most 
used types of indicators 

The only criticism the reviewer can 
i\dvance is that this book is too short 
the reader feels that the author could 
tell more, if he had the time and space 
for it. Some of the illustrations are 
blurred. On the whole however, the 
book is well worth reading and 1s 
useful addition to the literature on in 


dieators 
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Der Indikator. By Ik. J. DEJUHASZ and 
J. Geicer. Verlag Julius Springer, Berlin, 
1938. Paper, 61 91, inches; ix 293 
pages. Price 27 RM (bound, 28.80 RM) 

With the exception of the book bys 
DeJuhasz published by Jnustruments in 
1933, no complete treatise on indieators 


has appenred for many vears vears 
during which many fundamental devel- 
opments have heen made ind the work 
under review is therefore both timels 


ind welcome It represents an inte 
neg internstional collaboration of Pro 


fessor (Pennsvivania State 


College) ind Jr.-Ing Geiger (Augs 
bu ) 

\ brief historical ske th i 
Velopment of the meehs tvpe of 
indicator ovens the wot authors 
point out that with nerenises in speed 


ind pressures, the t of desig 
s changed fror i purely kit t 
to a dynamic one The Mmportanece of 
high natural frequency + stressed and 
the limitations of the mechanical type 
are defined. A later section of the work 
is devoted to the dynamical questions 
involved. The authors state the conelu 
sions that no further radical develop 
nents, except refinements of apd 
perfected workmanship, are to be looked 
for in mechanical indicators 
Following the section on mechanical 
indicators, Optical and electrical types 
ire taken up. The Various 
principles employed are explained, and 


detailed descriptions of all the bette 

known standard makes are given. The 
idvantages, limitations applications 
sources of errors, and. calibrati 
the various types are ably 

An interesting feature 

is the amazing variety of 
Which are described or at least men 


tioned. In addition to the conventional 


use for taking indicator diagrams on 
reciprocating engines, such applications 
4s the study of powder pressures in 
guns, turbulent tlow of vases in engine 
evlinders, knock testing, determination 
of vibrations, and many other uses, are 
described 

The comprehensive bibliography will 
be of great value to those who wish to 
pursue the subject further 

It is greatly to be hoped that an Eng 
lish translation of this excellent work 
Will be made so that it may become 
venerally available to English-speaking 
Although this book has only 
+ more pages than the one 
published by Instruments it probably 
has twice the number of words (its format 
being larger) and goes into many more 
details. 

JOHN A. DENT, Professor of Me- 
chanical Engineering, Universitu. of 
Pittsburgh (2.09)-R- 


irtepriifverfahren. By Ericu Frank 


Verlag Cheme G.m.b.H., serlin, 1937 
Paper, 7 x 1014 inches, 162 pages. Price 
18.75 RM 


Under thre able authorship of 
Franke there has been published, as a 
separate volume of 162 pages, a section 
of Gmelins Handbuch der anorganischen 
Chemie, entitled, Hiirtepriifverfahren 

These pages contain in compact form 
in exceptionally — fine review of the 
work which has been done on hardness 
testing since the beginning and extend 
ing up to April 1937. The book divide 
itself into four quite distant sections 
The first occupies 110 pages and deals 
with the various methods which have 
been employed in measuring hardness 
down to the present day From page 
110 to 130 a great deal of attention is 
paid to comparisons of hardness num 
bers as determined by various instru 
ments. From page 130 on to 150 there 
is given an excellent study of the re 
lations which exist between hardness 
ind many of the physical properties 
For instance, the relation between hard 
ness and moduli of elasticity, hardness 
and tensile strength, hardness and vield 
strenyeth ind other pl vsieul 
properties. From page 150 on to the end 
ire arranged a series of compilations 
Pages 150-154 contains a bird'’s-eve view 
f the leading methods for mensuring 
hardness in which is given a coneise 
statement of the advantages and dis 
idvantages of each system. Ons s no 
ilwayvs in accord with these judements 


nevertheless, thev wive i consecutive 
review of what has been described in 
ereater detail on pages 1-110 and these 
comments Live t Single viewpoint 
Pages 155-156 list n ilphabet 
order about 150 different names and 
methods which nave been ssociated 
with the art of hardness testing 
Anvone who has worked in the field 
of hardness testing is alwavs glad to 
have helps for his bibliography f the 
subject of hardness rant has 


idded an excellent irrayv of references 


ind has brought survey of the liters 
ture down to April 1937 

This small book of Int Franke 
distinet contributior to afield noted 
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of hardness and it measdremecnt will 
desire to add to their lib 
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Spectrochemical Abstracts 
Iv PwyMa Adam Hilge Ltd... 


don, June 1938. Paper, 
52 pages. Price 4s 

This 52-pagze bibliography tt 
Stracts f more than 
spectrochemica!l tnalvsis thie 
most Vea of thre 
ment of the subject. Part | contair 
list of references authes 
ilphabetically un the authors’ name 
Part I? lists substances nalyzed and 
some of the elements determined. The 


papers are grauped under the heading 
Biological Material, Earths, Electrode 
Industrial Materials Liquid 
Metals and Alloys Minerals Nor 
metals Apparatus, Methods, and Giet 
eral. A list of the more important book 
on the subjeet (1931-1937) is appended 
The abstracts showing the 
Salient features of the papers and er 
abling the reader to judge whether 

not he 


needs to comsult the origin 


This small book of abstracts is « ipable 
of showing the beginner nearly all that 
ean be done in specetrochemical anal 

sis and the methods used for emission 
Spectra Absorption speetra ‘ ve 
Slizht attention Every teacher of the 


subject will wish a copy of this book 
ind no worker in this field can afford 
to he W 


thout it 


KEIVIN 


of the Collections Illustrat- 


Measurement. | A. Was 
His Majesty's Stationery Office Lon 
don, 1937. Paper, 6 9°, inches, Part I 
Historical Review, 66 pages. Price 1 
6d. Part Il. Deseriptive Catalogu 
pares Zz 
Part I consists of a brief review of 


the history of time measurement witl 
notes on the prineiples used in measu 


mse othe Part II cont ns detailed de 
seriptions of the object exhibited in 
the Time Measurement Section of the 
Science Museum. Some of the object 
the eollection have been photographed 
ind in these eases the dentifieatie 
numbers of the negative ine rivel 
Prints and lantern. slide from these 
hneLative may purest ed f t} 
Mu im 

R -i 


Trockenzgleichrichter: Theorie, \otbau 
und Anwendung. (Dry Type Rectifiers) 


Kart Marri R. Oldenboureg Miu 
1938. Cloth, 6! 91, inches, 314 p ‘ 
Price 8.80 RM 
The ever-increasing ndust | 
comme? il applicati ofd 
en nd te th the ‘ 
neidental to elect t 
firm eS blished S at nt 
of eect? i] quipment 
t ind it pla ! ndu equip nt 
Up tI pr thre 
text hoo) Or ‘ i} if 
t nd he tt ed ern 


ness. The followine comprises thre 
hy } } 
agheny Observator Pittshurgh. ( 
kK. J. DeTumasz. Ass Prof. Eng 
necrin« } rol WHS SNtati 
Colledge (2.09) -B- 
| 
| 
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ibundant, has been primarily of 
r est to the pl ‘ t ither than the 
pract tl engineer. This book fulfills the 
irgent need for a treatise mm the sub 
ct, part llarly trom the engineering 
i ap 
The ithor developed an improved 
Serle it rectine! ind, as director of at 
justi ectifier laboratory, had oc 
casic to fain first hand information o1 
the numerous problems involved in th 
new fleld. Having had more experience 
Vith the selenium rectifier, he natural 
y diseusses this more fully than either 
the cuprous oxide or cupric sulfide ree 
tifler Howevet hie ittempts to present 
dat n all the available types and 
strive to make the broadest coverage 
His vast experience has been reflected 
in the thorough manner in which he 
treats the methods of calculation in 
volved in dry rectifier circuits. The rec- 
tifler characteristics and methods of 
issembly are viven detailed considera 
tion, although the procedure of manu 
facture might well have been amplified 
A considerabl) portion of the book is 


devoted to practical applications illus 
trated with numerous photographs of 
equipment and installations. Because of 
the lack of a sound theoretical explana 
tion of the mechanism of rectification 
the author has sketched the numerous 
proposals suggested to account for this 
ind includes a rather extensive 
iphy for a more detailed in 
ration. The mathematics has been 
dto a minimum, and is frequent- 
Iv supplanted by graphical methods 
The treatise should serve as a ready 
reference book to the engineer con- 
cerned with the application of dry rec 
tifler 


( C. Research Laboratories, 
Westinghouse Elec. & Co., 


urgh, Pa (4)-B- 


Actualités Scientifiques et Industriel- 
les. EXxposés @Astronomie Stellaire. 
Edited by Henrt MINEUR 

Vol Vi. Les Parallaxes Dynamiques 
des Etoiles Doubles. By M. Barnire 
Hermann et Cie Paris, 1936 Paper, 

1, 10 inches, 32 pages, Price 10f. 
This paper gives the derivation of the 
formulas for computing the parallax of 


i double star if the orbit is known: or, 
if sufficient relative motion of the com- 
ponents of the pair has been observed 
The nature and magnitude of the er- 
ors are discussed, and the relationship 
between the real and computed statis- 
tical parallaxes is found. The paper con- 
ludes with a list of all important ref- 


erence to the subject 
Vol VIL. Théorie de L'kimission de la 
Lumi¢re des Nébuleuses. Ly Il. Zansrra. 


1) Price Lot 

TI tuthor gives formula for the in- 
teraction of light, electrons and atoms 
He neludes iat the assumption of 
black body radion emitted by early 
type tars and absorbed by the nebulae 
is sufficient to explain the emission of 
lines of H, He I, and the “nebulium” 
lines. Some other system must be in- 
volved in the production of the lines 
of He Il 


Eixposés @Histoire et Philosophie des 
> 


Sciences, Edited by Aner 


Vol Vi Astronomique de 
Grassendi, Prin 32 pages 
Price Sf 

The active observations of Gassendi 
eovered that interesting and fruitful 
per 1 which extended from the first 
astronomical observation of Galileo to 
the nvention of the micrometer (1610- 
1667) (Giassendi became a master of 
every type f astronomical work that 
was done in this period, and did much 
to improve instruments. The astronomi- 
eal nowledg it the time of his death 
was based very largely on his observa- 
tions. But his great contribution to the 
world of science was his development 
of the modern scientific method. An ar 
dent ind tireless observer, he never 
liscovered anything of note in that age 
of discovery. But he made the most ac- 
curate possible observations of every 
type phenomenon And his feat in 
being the first to see the planet mer- 
ecury on the face of the sun is a tribute 

! bility. The planet was thought 
to be much large than it is, and all 
but (jassendi missed it. This might well 
be classed as nh important discovery 
But the influence on his contemporaries 
ind successors wWwhiel his wenius for 
method exerted is of far more value 
than anvthing he ever discovered 

Kriwin Burns, Astronomer, Al 


lle 
he rvator Pittshurgh (9)-B- 


Our Inventory of Unsold Books 


is tying up funds we prefer to have avail 
ible for manufacturing new books. To 
accelerate our work of building up the 
American Measurement and Control Lit 
erature We are making a special induce 
ment to stimulate sales: we are offering 
this stock at the special prices indicated 
These special prices hold only until 
March 31, 1939 (or before if stock is 
depleted) They include postage Check 


must accompany order. 


Photo-Electric and Selenium Cells. By 
T J Fielding This book enables the 
practical man to grasp the fundamentals 
of the subject, while not delving too deep 
ly into theoretical considerations. 1935 
Cloth, 434 x 1% inches, 140 pages, $1.75. 
(Only 15 copies left) Special price $1.25 


Fundamentals of Instrumentation. By 
M. F. Behar. Explains for the first time 
the new science of “robot” control. “More 
than a book a tool is Designed tor prac 
tical men. Opens the door to countless 
ideas of incalculable value. Cloth, 6 x 9/7 
inches. 109 pages, $2.00 
(Only 130 copies left) Special price $1.50 


Theory of Alternating Current Wave 
Forms. By Phillip Kemp. Probably the 
first treatment including adequate discus: 
sions on non-sinusoidal wave forms. A 
standard reference. 1935. Cloth, x 
834 inches, 218 pages, $4.50 
(Only 9 copies left) Special price $3.00 


Dielectric Phenomena in High Voltage 
Cables. By D. M. Robinson. 1936. Cloth, 
5\4 x 814 inches, 186 pages, $5.00 
(Only 50 copies left) Special price $3.00 


A Symposium on Illumination. By C. | 
W. Grieveson. Made up of a number ¢ 
chapters, each written by a specialist. It 
will be of assistance in the understanding 
of the theoretical and practical problem: 
connected with modern lighting. 1935 
Cloth, 542 x 834 inches, 229 pages, $5.01 
(Only 10 copies left) Special price,$3.00 


Automatic Protection of A. C. Circuits. 
By G. W. Stubbings. “Material logical! 
presented in lucid manner concis 
treatment of a subject heretofore requir 
ing extensive reading in diverse publica 
tions. ’—Perry A. Borden. 1935. Clot} 
514 x 834 inches, 293 pages, $5.00 
(Only 41 copies left) Special price $3.00 


Mercury Arc Rectifier Practice. By Fred 
eric Charles Orchard. This book is ons 
there need be no hesitation in recommend 
ing to anyone concerned with the prac 
tical operation of rectifier plants.” Elec 
trical Times. 1936. Cloth, 8% 
inches, 235 pages, $5.00 
(Only 99 copies left) Special price $3.00 


The Engine Indicator—Its Design, The 
ory and Special Applications. By K. | 
DeJuhaz. A mine of information for al 
engineers who have to investigate force 
and motions—not only in engines but i: 
many other applications. Cloth, 5'V/y x 814 
inches, 343 pages, $3.75. 

(Only 141 copies left) Special price $2.00 

Cathode Ray Oscillography. By J. 17 
MacGregor-Morris and J. A. Henley 
1936. Cloth, 5/7 x 8% inches, 250 pages 
$6.00 
(Only 8 copies left) Special price $4.00 


Instruments Publishing Company 


1117 Wolfendale St. 


Pittsburgh, Pa. 


Group Subscriptions to Instruments 
Save Money 


Overhead is reduced if ONE reader sends ONE list of subscribers at ONE 
time with payment in full, so we gladly pass the savings on to you: 


1 one-year 
2 one-year $2.40 
3 one-year subscriptions... $3.30 


one-year $4.21 
5 one-year 


Bach additional subscription, add....81.0' 


Group Organizers “Make” Money 


To each organizer sending in a list of NEW subscribers we give a tangible 


reward in the shape of a book: 


For 4 new subscriptions, 
For 


Photo-electric and Selenium Cells” 
new subscriptions, “Fundamentals of Instrumentation” 


For 6 new subscriptions, “The Engine Indicator” 

For 7 new subscriptions, “Dielectrie Phenomena in High Voltage Cables” 
For 8 new subscriptions, “Symposium on Illumination” 

For 9 new subscriptions, “Automatic Protection of A. C. Circuits” 

For 10 new subscriptions, “Mercury Are Rectifier Practice” 

For 11 new subscriptions, “Alternating Current Wave Forms” 


For 12 new subscriptions, 


Cathode Ray Oscillography” 


(See book descriptions above) 


SEND IN YOUR LIST TODAY 
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A MODERT PLANT DEVOTED TO THE 
MANUFACTURE OF MODERN CAPACITORS 


Capacitor Man ufacturers ae 


A few of the applications for which C-D capacitors are available: 


RADIO RECEIVING PHOTO ELECTRIC X-RAY APPLICATIONS HIGH TENSION LINES 
TRANSMITTING CELL APPLICATIONS THERAPEUTIC AND EXPERIMENTAL AND 
TELEPHONE © AMPLIFIERS DI ATHERMY RESEARCH WORK 
TELEVISION ¢ CONTACT SPARK MOTOR STARTING LIGHTNING SURGE 

* TELEGRAPH ELIMINATION METERS CAPACITORS 


INSTRUMENTS ELIMINATION IMPROVEMENT WORK, ETC, 


@ ELECTRONIC APPLICATIONS @ ULTRA HIGH VOLTAGE @ ULTRA 
HIGH FREQUENCY AND HEAVY CURRENT APPLICATIONS ® WELDING 


Our engineering department will be glad to cooperate with you in obtaining aoee 
the most economical and efficient type unit for your requirements. Your bes 
inquiries are invited. Catalog No. 160 on request. 


CORNELL-DUBILIER 


1039 Hamilton Boulevard, South Plainfield, New Jersey 
Cable Address: ‘‘CORDU”’ . 
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FIFTY YEARS IN 


INSTRUMENT PIONEERING 


Bristol’s System of 
Coordinated 
Process Control 
For automatically controlling 
and interlocking the opera- 

tions in a process cycle. 


Metameter System 
of Telemetering 


Facts over any distance. 


Electric Flow Meter 


For metering flow at any dis- 
tance. Operates on Metameter 
principle. 


Pyromaster 


Around chart, direct ink mark- 
ing, potentiometer. 


Wide-Strip 
Potentiometer 


The latest development in 
wide strip instruments. 


Process Cycle Controller 
For repeating automatically 
the process conditions under 
which ao production cycle is 
conducted. 


Model 90 Controller 


Simple,low cost automatic con- 
troller of superior accuracy 


THE BRISTOL COMPANY .- 


WATERBURY, CONNECTICUT - 


ae YEARS have elapsed since 
Prof. Wm. H. Bristol, founder of The 
Bristol Company, pioneered the first re- 
cording instrument to be offered to in- 
dustry. Yet, ever since those early days, 
every year has witnessed new Bristol 
achievements, new contributions to 
instrument perfection, new pioneering 


developments in expanding the scope of 


instrument measurement and control. 


In keeping with its heritage and rich 
record of accomplishment, Bristol is 
proud to be able herewith, in the year 
of its fiftieth anniversary, to refer to the 
many contributions to instrument prog- 
ress it has made during the years just 


passed. 


BRISTOLS 


TRADE MARK REG US. PAT OFF 


Reset Free-Vane Metavane System 
Controller for Continuous of 
Processes 
Equipped with simple throt- 
tling-range and automatic- 
level and flow. 


reset adjustments 


Pneumatic Telemetering 


For remote measurement of 
temperature, pressure, liquid 


Mercury Contact 
Controller 


For precision electric control 
of critical conditions. 


Synchro-Valve 


Diaphragm actuated control 
valve, whose opening bears 
a straight line relation to 
pressure on diaphragm. No 
hysteresis. 


Absolute Pressure Gauge 
For high vacuum measure- 
ments. Readings independent 
of barometer and atmosphere 
temperature. 


Low Range Draft 
Recorder and Controller 


For ranges of from 0 to 0.2 
up to 0 to 2.0 inches water. 


Electric Resistance 

Thermometer 
For temperatures up to 350° F. 
Heat-sensitive elements inter- 
changeable. 


Thermo-Humidigraph 

Direct recording. Relative hu- 
midity and room temperature 
at a glance. No calculations. 


Electric Recorders 
Improved developments in 
measurement of voltage, cur- 
rent and power. 


BRANCHES IN PRINCIPAL CITIES 
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